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(57) Abstract: The invention provides mehtods and devices for detecting the presence of one or more target analytes in a sample 
employing a channel having affixed therein one or more binding partners for each target analyte. Assays are carried out by trans- 
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of a fluid that is immiscible with the sample follows the sample. Many configurations are possible for the device of the invention. A. 
Binding partner(s) are affixed to the surface of the cover element facing the chanel lumen. 
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KAcjKtjKuUNLi O H' i Hn: iNVEN IlUN 

Tumors progress through the continuous accumulation of genetic and 



epigcnetic ciianges tliat enable escape tronx normal celluij^r and erivirnrirnftntal nnntrnlc 
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genes that contribute to this process have already been discovered. However, large-scale 
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may be large^ perhaps strikingly so, and many important cancer-related genes remain to be 

V^XOWW V WX WVt.. XU.WXXI^XXXWCttXWXX KJX. X WV-zCI-XX WXXL Vi/XXCiXX^Wi:^ XXX ^V^XXW VV^pJ' XXLXXXXLJV^X ^ \J\~^<X\kXJL,CKX.l\Jl.l.^ 
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cxprc^sjsion levei ana i^iNx^ sequence poiymorpnisms are now acceieraung uie rare ai wmcn 



Luiiiv^xid wcux L/C ajj.ai_y^cv.i, xiic^oc ^^aiix^ lc^L/Xllxuiu^xc^s die pxuiiiisiixg as uia^iusuL^ piiaLXUrm^j 



that can be employed to assess specific changes in mdividual tumors thereby permittin 
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scxcLiLx^jxx ui Liicraijcuuc suatc^ica uiat aic upLiiuai lur Uic^»c LUiiiuis. 
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111 icia.iivc j^iN/\ j^eciuence copy nunioer lu oe mappea onio arrays oi cionea Drooes. m 



cij.xc*.j^ v^vjxx, kv^icii ^tinufixxt; iyi-M/TLis xx*unxx uuiixux oixu xcxcxcixuc saxxijjxc;;^) cue iixucjJCiiUCiiLiy 

labeled with different fluorochromes or haptens and co-hvbridized to normal chromosome 

A - — 

25 preparations along with excess unlabeled Cot-1 DNA to inhibit hybridization of labeled 
repeated seauences. The Drincinle advantages of CGH are that it mans chanpes in noriv 

■»• X — - J- ^ J-, -6^ _ . ^ ^ ~ ^ J 

•'*»XXX \J WX &.aXj. ^ i.4-&i,AXV^ v«.v Mr wwxxj.t-'J.w^ V >_twXAWXXAw WXJ.*,*^ w. XXV/XXXXMX XWXWXWXXWW ^WXXWXXXV/ U\J LXXW CXL^ WXX CXLXWXXO 



CXI 1 LJ\^ i^i3.r«iiv I C3I i.c::i I iii a. i .'s i i i i ji i v .'Mt^fxi iiiriii.'s. wr^iii-^>i ?iiiii wr:i ii ii 1 1 1 1 ; i # i m /-\ xt-*.! 1 1 if-*.i ii -.r^ iii 



■-•****■«■ vxwxxj MXXU.J' X-'VJXJ. CCXXV/VVk7 V^V.I.C*XXVXI,W.WX r W U.kJiJWOLIXXXWXXL' \JX. JL^X"HX"X t^lVVj^U-V.'XXWI^ V4-WOCl'^^ XXWXXX WXX\^ 



conv ner test aanrime. tn hiiriiirRrls ot r.onif^s n^r a^nnmR initis:!] wnrV inx/r\K/^H f^/xHr tr% 



arrays comprised of targets spanning > 1 00 kb of genomic sequence, such as tsACs. More 
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recently, CGH to cDNA arrays has been demonstrated. cDNA arrays are attractive i 



addition^ the sairie array can be used to assess expression and copy number. 

hybridization of fluorescently labeled PGR amplified repi^esentations of the genome to 
arrays comprised of oligonucleotides* Both alleles of each of several thousand SNP 
markers and single-base mismatch targets may be presented on an array. The stringency of 

thf* Mvhrirliv:Ji+inn rf=^iip.tinn aHinstf^H cn flint hvV»rirfi'75i+inn iq Himinie'heH if n qitictIp^ Vipci^ 
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Enormous progress has been made in recent years in the development and 

^^■^TA 

Jw^X'Hjr'V OV/Vj[u.%^XXV^V.> V/J..JLCU.CIVVV/1.XZjU.LJI.VXX VIJL V/X^X'*IX~V Si/l.VrXXV'O XX\_rXJLX UX\.« XXVVXJLXCXXX) XXXV/U.O\^ UJLJLVI. VJiVXXV/l. 

15 organisms. Li humans, tliese data have been coniputationally assembled into over 8000 

^W/IXVO CtllV4- OJjVVyW V^XU-OtV^XD. X JIXV/ VJL^l^.r% W/XVJIIW^O ClDJaVJVUai^WU. WiLAX LXAV^OV OVVJ Ltv^AAW'WC* cixw i^wuxxv^x^ 



xiixv^xwcvxxci^ djjpxuawxx wj xax^tz-isw/ciiti aiio^x^ox^ ux gvni^xx^ «^A.pxcioc»iwix, xxi iiiio cipjjxuav^xxj xo^uti^x^u. 

mRNxA. samples are hybridized to arrays of cDNA clones or oligonucleotides derived from 

u.ix^ addUK/XciLCix ^r^cpi^u^ixK^c^a. xxxc^ axxa}'^ xixay uc: uxx s»ixii^vjxx ux ixx^xii uxoxxiip duuoixaic^z). xixc; 

labeled probes may be labeled radioactively or with fluorescent reagents so that the 
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XXL4.WXWO^WXX^W XXXXCl^XXX£^i 



cDNA cind uligonucleotides array t> ha-ve been made usiuK robots to move 

tm ^ -r k • ■«.. 4 1 ml » • 

X^X>,rV -LXWXXX JLXXJLVXV^bJlUV'X I-IO-^O L*^ Oi-XX^UAX OW-Ui^l-i-tttVO V^X WJ llJ'XUXl XXXVi-JlAUXCULJ-V^O, X IXJIO C4.jJJ^XV^a.<^XX XO 

flexible and is especially well-suited to production of custom arrays, but also has been 
applied to make large-scale arrays carrying 40,000 different clones. An alternative is to 
synthesize oligonucleotide arrays directly on silicon substrates usins Dhotolithcsraohic 
approaches. These techniques work by projecting light through a photolithographic mask 

VXXW iv» r XX%.XXVOXkJ) >J ^.il«/(^(.XiXl.rV. y^XXXK^X\^ V/XXCiWXX«,I.V/XVW tXVXV/ CtXXC4.YO V/XX t^XXXN/V/XX k^l^l^OtX CXLWiZy XX*X V C/WN^XX 



me conventional arrav annroacnes aescriDea anove. wniie oowerim. are 
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liiiiited by tiic inetiiuiciit iiiaiiQci' in which, jjrobc is used and by the long hybridiz.ation 
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times required. I hese limitations arise from the need to distribute probe molecules over a 
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Lu vvxiiua txiey migxit oma, a pnenomenon xnai oecomes mcreasmgiy imiiung lor long 



1 « y^/^ 



oiigonuGieoticles witli slow clittusion rates, i'his problem can be reduced by using 
relatively large amounts of probe, vigorous mixing and using space-filling reagents such as 
dextran sulfiite in the hybridization mixtures. However, substantial improvement is still 

111 11 J • 1 r* Tr~i»-»k T 1 ■¥-> -vTi -t r* t t . r» . * -t 

xx^wXiXwvi. K.\y tixxvy vv j^xu^tx^ctx cLo>^ \j± ±^±^jr-i. \jl xvi^N-f-L x^^wvv-Lwu. xx\jxxx oiixctxx cLixiw ixxxL^ L/x ixicLLv^i xax 



1 he invention provides a method of detecting the presence of a first tai get 
analvte in a samnle. The method emnlovs a charmel havine^ affixed therein a first bindins 

1. IJ LWIXX5 *JX d- XXtAWXWXW eiW'liJ-s X XXW XXX^tXXlL.'Wl ^XXL-ClXXi^ LXClXXs^j-'L-'X tXXX^ tXXC dClliXJJX& LXXXWtX^XX LXXC UlXi^XXXC^l 

IrW VAXV X^XXt,^)- tu^XAXVt-XXX^ JpV«X VXXWX VXXMI> XXXt^V kVIO- ^ ^4XXMUX^ VV/ J^XS^kJWXA^ XXX IrXXW Mtff-XXXJpXW \yXXXVXkJ CVf VXXW XXXlJt 

bindhig partner, A first bolus or bubble of a fluid that is immiscible with the sample 
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j[^X VV/\,/NXV/»:i WXXW tJCAXAAjlJxV V».VIUkXXX^ VX UXXijj^V/X t CMXV4^ 1A> i7VV/«^XXVX t^WXtJ-O WX 1^ Vrl-L/ L/XV/ VX U. XXIXXVI. LXXCXi. lO 
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immiscible with the sample follows the sample during transport. 1 he sample is then 
transported beyond the first binding partner, and the presence of any first target anal\ 
bound to the first binding partner is detected, 
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'XWXWXXV'V* V MXXIXt.XWXX WX bXXXO 



embodiment, the channel has a hydrophobic lumenal surface. In this case, the first sm'face 
of the cover element is preferabh/ hydrophilic. When a cover element is present, the first 
binding partner is preferably affixed to the first surface of the cover element. 

XXX sx L^X^X^XX^V* ^i.XJ.LyVJV-llxXJ.W'lll., LXlW ItXXXXXXOWAU'JLW' XI 1,1.1 WiD |_iX ^=^VWVJ-XX1^ Cl-XXtL H.l I IV 7 W I I 1^ 
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1 fim thick or less that contains the first target analyte forms between a gas bubble 
Ibllowing the sample and a lumenal surface of the channel or cover element, if present. 
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separated by a bolus or bubble of a fluid that is irnmiscible with the sample. 
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iluid that follows the sample. Like the sample, the buffer solution can be divided into at 

least two Sftamp.Tits that arf^ Qp.nar5itf»rj a VmlnQ nr ViuKViIp^ r^-fci flnirl tViat ic i-mmiGr«il-il*a 



the buffer solution. 
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force. 
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cover element lias a tirst suitace tacing the cliamiel iuriien; and a tirst biudiug partner for 

kXXW XXX Ok kMX^VL CU.XCU.jrLW CLJ.XX/VW\^ \.\J UXC XlxOl, OM<i.i-CLk^C^, X XXW JLAX V Vh'4,XI-|.V^X-II CI-M-W-L VX-ICU-X J' pXWVXU-l^d CKr 

method Ox detecting the presence of a first target analyte in a sample that employs such a 
device. The method entails transporting the sample through the channel to the first binding 
20 partner so that first target analyte present in the samnle binds to the first binding Dartner. 
transporting the sample beyond tire first binding partner, and detecting the presence of any 

XXXUk l.KA,±. f^,\^ V (^XXUX V CV U'V^U.XX\^ LV^ UXW XXXiDL LyXXXVXXXX££. 1-7CXX I.XXWX . 
w W X 
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wall, a member projecting into the channel lumenj and a first binding partner for the first 
25 target analyte affixed to the member. In preferred embodiments, the channel is a capillary 
tube^ and the member is a fiber inserted into the capillary tube. 

In preferred embodiments, devices of the invention include an electrode to 
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xxi^ kxc^vxwtJis aixu xiicuxuuo kjx h-xv^ xixv^xiuuii ttiCJ peuuv.^uxaxij' wcxx-j^uxt^su. xux 

XXXVAXWX W«XXM^ jr «,V/ Mi^J M^jr k?, AXX VVXXXWXX wvkJV^ bXXV>' VXXI^XXXVX XXMO CV J^XVMLMXXVjr V/X VXAXXWXVXXL 



binding partners affixed therein at distinct locations- 
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l'Cl/US0l/25//5 



In another aspect, the invention provides a method Oil iDrocx 



*-'lAXV*.iXX& JL/C4.X UX^X O LXXCXL WIXLCLXXO XXXLX WU. LL^XJL JL^ CI IJIJJLLIO VJX CL I i I ^'^L LiXllW^iJlig J^»<li, LiJLd llilVJ C'llf^llildj 

introducing a bolus or bubble of an imuiiscible fluid into the channel after the first binding 

j_ Cixi-xx^x- ctxxvx XXJLLX w\j.LJ.WJLi,A^ CL L\,LO €1 i5QW/VJJLlM= UJLllLlXlXg |J£ll tXlQX llltU UlC ^'XliXlliXC^l aJ.tC^i tlXC 

immiscible fluid. In a preferred embodiment, the channel is a loading tube with a 
liydrophobiG lumenal surface and each binding partner bolus is encapsulated in oil. This 
method additionally entails inserting the loading tube into an assay tube; transferring the 

first fJTiri SP:r.nnri hinHina r\p\r\r\e^r9< xpnv^rf^tRri Iw tViR hnliis c\t ^■^^^\^\^\e^ rkf*immiQmKlp! -Fliiiri 

L'liXVJ.iXX^ paXlIX^Xi^ l-VJ CI- ii-iiiXCXiCli ^tiXXCX^^ UX 



XXXLW LXX^ C4.0iZ>CLV LCLLJW. CLXXXZVXXlh^ LXXW Xlltl^L £X1 IVX >3V^ 

■ - ■ y - - - 



Figure 1 illustrates a method of attaching different binding partners to 
distinct locations in an assav tube accordine^ to the invention. 

■WT».» . ^ m. J. J _ J.I . 1 1 .1' • 1 * r»r» i t ♦ i* 

rviiyiir'f* a i i i i i « i t'j-i i w l-r^f^lr\^^f^ f^T nf^ n \/<^-rm it mrrp>vp»'nT rMTimnrr ■r\<ai'mfavo rrx 
V=XXDUXXXWI- XWWCLLXVJXXD Xll CllX dODClJ^ ULLLJC tiiClL XXXXXlXXXXiZj^»^ k^'ClXX^^JVCX ±XCXXX KJILO UXXXLiXXX^ |^>£IX tXXC'X LL? 

Figure 3 is a schematic illustration of a device of invention in which 

<wrj.AXV«.XXX^ j^UX LXAVX UJl V/ Cl.t.%-<^WXXVV»-9 V XM M. J^VXXXXVU.VXV/XX XlA.J\^X.y I^W Ct> V^WXXia MX V'XV.rV/I.XV^VXV/ ia.XCI.1, ^XVIJ V/V.irL£> 

into the lumen of a channel. 

Figure 4 shows the mixing tliat occurs in a sample transported through a 
channel, when the sample is preceded and followed by a bolus or bubble of an immiscible 

•rim /-I 
xxuxu. 

Tn: . r» tn x..-_^ .i • j. _.Cj.i. _ • ♦ j.i. ^ 

nii»iir'«^ 1 1 1 1 I'M 1 f-^s: m ii ti ri/ if ii m f^n i /ii i nf-* Tn\/<-^Ti n f ati m \A/iiif'.n i nf^ 

jjx^i>\jxxi.cn.xwxx tox^^L aixax^Lt? uxxxuxxx^ jjoxuicxs axxxA.cu a oxxaxxxxci xj> c^xxxxcuxi^cu. uy uio 

ji.v^A.AAAvt'VxvxA v/x. ijixxxx X.XXXXX v/jL ufMxxj^xv/ k7wxw«.vxv/xx v/v/xXl.lxxxXxxXj^ Lxxv l.c;xx^%,/i. ujL.XfA.xy w^vvyvwXx ct. (^V/XL4.l3 VJX 

utujuxc u± xmmiS\.;xuxc ixuxu xuxxowxxx^ ixxc sample. 

Figure 6 shows an embodiment of the invention in which a bolus of sample 
solution is divided into segments by boluses or bubbles of immiscible fluid, as is a bolus 



X- 

— r 1 1 



l^M.X.A.\^X dV/X ULXWXX XWXXVJ VV XXX^ (.XX^ OUXXXj^XV./ OX^XULXWXX. 



Tth ^ ^ • n..„ ^u. X XI , Ji _ J. J. : _ 1 _ 1- 1 . J .i. X i t. 1 1 



to cognate binding partners in a capillary tube. 
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Figure 8 is a schematic illustration of a device according to the invention in 

VVXIkI^XI XXUwlwXV/ dV/XwI. L/XlXviXxx^ M U.X bJ-XV J. O U-J.S^ CtXXX/V^U- CX L^XUXXCiX V V^X ^X^XXIWIXL^ VVAlX^iX ir* 

•-^ JL i i» 



x^lIa (7 V Xi3 cxix xxxLX^LXClLXWXl \JX Or Xll\J WiiXl^CJ. yi_»iOAWii ijx L-iXt- *i,iGylCG KJl. X'l^LU.^ 

which includes electrodes positioned under the nucleic acid binding elements to provide 
electrophoretic enhajicement of hybridization. This device is described in Example 2. 

■ ■H i zxii.R^ii iii^ »^ ■ T'T^ III ixT 

<^XVi/ V/X V^LXtXlXLXXXV/C4-I.XWXX WX V7XXV/ WX XXXWXW LC4Xi^WL CXLlCLXj' LV^i^ IIX CL •:>CIXXX^.i.l . XXX CX pX VAWX 1. \^LX 

embodiment, the invention includes a channel in which a binding partner(s) is affixed. 

XXXV/ uxxxvjixx^ j|j<a.x uh^xv^dJ xo kjjjvuixxv-' x*jx ciii axxaiJ'Lt; lvj u.t>tt>vtcu. x-'xxj.^xdii. uxixuxxx^ paTliiGia 

can located at distinct locations in the chamiel so that binding of the corresponding target 
analyte can be detected and/or quantified at each binding partner location. 

II. 



A "target analyte" is any molecule or molecules that are to be detected 

J/ ^^u-l.Cl^^ Tl— -^4?-*-— □ . ^ 1 L 1 1 i_ , 1 1 1_ 

>iii(i/iii ( I I i>-i 1 1 1 I 1 I m I III >i v;>-i 1 1 II itt-T f I t-: I m it-.f I i>iiut-^.i >i i i >i i v i t-rs* i i it ii i< 1 1-'. n 1 1 1 1 i u i n--i -.i i 1 1-'^ s:iu-.ri n 

XXU.VXWXW cxv/xvxoj a.Jk,xi.xuwu.xv^05 pxwiv-ixio, oi-i^axD, aixci Lxxt> xxxvi^. 

'T-^J^ _ J III^ : _ _1 • ._ ..J. . 95 . II . 1 . _ c* _ 1 • _i II f?_ . J. 

AJ-W t.WXAJLAI^ WAX4.W»X4.X^ J^MX «.XXWX V#X XXX^XXXI^V/X VX. M. (^XXXUXXX^ XXifX-WX 

antibody-antigen, lectin-carbohydrate, nucleic acid-nucleic acid, biotin-avidin, etc. In 
particularly preferred embodiments, the binding is predominantly mediated by non- 

OUV<ixvxxi. ^^0,^, xOxxxv/j 1 1 v*.x vj wxxv^ i^xv^, c^i-o. y xiiLwia-vLivjiirs. x Alt' lv/ixixo uxxxvxxxx^ jjcxx LIxvx aiiwi 

C( i _ c*_i - i* - 5 9 1 L_: n* 'i .1 1 t 11 x_ ^r* 1j' t 

mf^mnf^T i nmnmtT nsiiv ♦:^i"»ni\/ ifi inrm/^irmtii m i ^=>/^n i <=kc? lat? "m/'<3»ii \(^ *a «f^r miiiTirM^^ 

XA J.WXXX (.r ^,/X \.^X- M ^XXXVXXXXf::^ I^^V^-XX VX-I^I^J. r J.AXVI.X V XWVX«.XX XXXV/XVX.' MXWUit VVWXX LXi^ «.V M V/X XXXVXXt^Xt-ZXW 

• ^-^ •« /-^/^ ^ d ■ • M ■ ^ ■ ■ ^ 

vupico \JL sui^ii iiiuiQULUco, <?.^. ? axxx^t^i.4 LU <x Lii^Liiiv^L lU^aLiUii ux o. SLiixav^c xxius, as LISCU 

herein, the expression "different bindine nartners" includes sets of different bindins 

pajLLiiCPis, wiiciciJii cav;xi scl xxxi;xLiuc:s xxxuxupic i^upACS ux uiic? Lypc ux uixxuxxx^ poxuicx WXllUll 

differs from the binding partners present in all other sets of binding partners. 

The term "antibody," as used herein, includes various forms of modified or 

cXiLdCLx a.llLLLji.}ijLi\^c^- .^ixi^ii ctrt cli i ilxLaOL xlXxi 1 1 Lxt ii /h' ti / 1 /i 1 1 1 1 1. <ii 1 1 i' v t t inyy 1 1 n^LlL L/iJllLCLiiii 1 tt^. kiiiiv 1 1 

• • •-• 7 -• C3 "-3 ■ " O ■ "O ~ ' -/ " 
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light and heavy chain variable regions, an Fv fragment linked by a disulfide bond 
firagment containing the variable regions and parts of the constant regions, a single-chain 



C1.1 1 LI I V in.iiii I.I ici iii<k.r:; ifiiiii f.t. i i 'vor^i x^f.iKirif.K x^+y. *+ m. ✓ 1 1 ' r-iiixiriM >ii i iw/s/^i i-'T-fi*'. 

— ~ ■ ^ — — ^ • — — * y^<fcM^ ' «^ V « V V Mr • # • ■ M« ■ • «M ^ A wr-*^ A*. V V w«rjb * ^ A ^ ^ ^ JL 

5 Nat Acad. Sci. USA 85: 5879=5883). The antibody may be of animal (especially mouse 
caS:/4 81: 6851-6855) or humanized (Jones et al (1986) Nature 321: 522-525, and 

1 1 • 1 1 V TTr;r TP* J .A t * , » -k T r\ r-1 r\ rt^ ^ /-\ \ 

TAni-Micjnp»n i i i<. H'lSTPinT iti tm^ n r»ciTi /^i"* ixi/^ x/ii/z-^/i 

•T"' u ^ 4>^.<^«^^,^ fi^^^l--,- --^4.^ >4 ^ 7> ii— ^^-.^-J^M J M M J 1 1_ l__ 

I I ir~: it~:ifM>« i it ii v i ir^.i ii 1 1 i i ir^i ii 1 1 i r*. >iiiii iiitiit-rtii >i r iixt~^ii 1 1 1 1 i '.i im 1 1 o i-*.^ 1 1 1 \/ 

X W J.XV/X>^XXX X^JL^^X L.V/ M ^WX^ XXX\^X WX CtXXXXXXVJ CtV^XU X^OXX^UWO* 4. IX^ L^XJ.110 CLJ^7j.-f.L^ LV^ <4.J.X.l..Li.JlV./ CXVlVt- 

polymers in wliich one or more amino acid residue is an artificial chemical analogue of a 

v/iu/jii. v-'Cijt^wiiu.iiJL^ A^cxLUJLaiij^ ww/vwiAiii^ aiiiiiiu avi«a, ao wc;ix ao aiijuuii^ ctvxu jjuiyxiicJAO 

containing only naturally occurring amino acids. The term "binding protein" refers to any 

jjiuLciii uiiiuiii^ paiuici «juic;i uitLU cui miLiuuuy, as ucimc^u auuvc 

X «^ X XX\^ UWXXXXO XXCXVXI^XV/ Ct-WXVl. KJl. V/XX&1WXXLXWXWWI.XV.XW \J± &:.XU.XXXXXXCXtXWCt.X WVI UX V CXXWXXLO 

•-^ w X 

herein refer to at least two nucleotides covalentiy iinlced together. A nucleic acid of the 
• . < * t ■1 • t •<-« -«-«-f . 1 t * t -» -«i 

^XWi3\^XXL 141VWXXLXWXX AO pX V^X\-X (XLfXy 04-i-A^XW-L> Li CUAVH^M- U-V^U-l^XV O LX CLIXSJ. Wl- CU-l«J. VVAAl ^\^±V^X CirLl^y 

contain phosphodiester bonds, although in some cases, as outlined below, nucleic acid 
analogs are included that may have altemate backbones, comprising, for example, 
20 phosphoramide fBeaucase et aL CI 993^) Tetrahedron 490 Cm: 1925) and references therein: 
Letsinger (1970) J. Org. Chem. 35:3800; Sprinzl et al. (1977) Eur. J. Biochem. 81: 579; 

• • . "# ✓ "1 -r 7 i • T TTk M 4 ^ /-^ • ■# H /-X ^ N ^ ir . . ^ m9 

J^V/LOXXX£:lU/X CSI, L^f.. I X ^ O W f ^ Y f/d^ ./TZ. l^L^iJ X\.t:^D. X^. J^TU/. L3CLVVCI.X ISZ. U£ . \ 1^ ~y \Ji-T t y^fLdltL^ J^CLL. IJVy^^ 
«-^" - - y ^ - ^ — 

L_j._:^__ _^ /i/^oox r x°t7 o__ iirv_ -1t^ i_ _.t /'^/-\o/^\ /m7 • _ _ 

t-^i sjiTiei f-»T A'/ rii t iv#/<*^» * At li'i I fifyfvi ,^fir' i iii- <j.£x/ii' i^nri r-'Mi!\A/<^i« z^*/ /'// i i i i incfyvnr'ri 

Scrinta Ah: 141 9V phosnhornthioate TMf^a /i/ (1 QQT^ NunlpAn Anid"^ Rp.s: 1 9-14^ /* arid 

*x ' — — — - - - X X V~ • C3 ' ' V ' ~ J - ■ ' — — — • - ' ■ - ' — • 7 " 

25 U.S. Patent No. 5,644,048), phosphorodithioate (Briu et aL (1989) J, Am. Chem. Soc. Ill 

•9/^71 O-iTiRthvli^h'^i^hnrnfirniriitft linVaap?! (.sspp Kf*lr<3tf=*ip Oliiynvitjrleol^T^P'^ nnri Avinln<njp^ 

^ Practical Approach^ Oxford University Press), and peptide nucleic acid backbones and 

_ _ T7 -„i /i riAOx 7" y* r'Vi _ . „ _ 1 -t /i 1 orv^. X /T _ * _ ^ .7 xi r\r\r\\ . t..j. 

1 1 T 1 [( M vj t-'.s: i \-tyt^ r'A^ I u 1 1 r r I t i y i . / /4 i m i i ix ' i i^n v./ -> • (^r a i /ii i iN-jwyii vifjwi i vit 

AAA.M.».>>V2;p Wlv^ V W J-^^AAV JLXXJU ^ Jt. *-« J v» « (/ W> #< V V» XX *«XV-» ^ T XWXN^X V »> • ^ X -y' ✓ <W ^ V-' f 4-V / #*'► Xf^-t-t 

'.■ « -f ♦ ^ ^ y-v ^-w ^ -T- ♦ ✓ -4 yX y N y*% S'liV ^ >« — ^ ^ y _* -V* A rf-*. ^ 

w V/ 4(^\y I y. >wr i,xxvx vwuxwtxwj^ xxvi-v/xwa^i' wx/xv*.ij xxxvxvi.v4.%^ bxxv/ow vv xvxx jw^vytjxvx V w i^cxvxvurwxxv/o \^x^ wxxj^v/jr 



xT^n^o ^ -^Ci^; noQ /c-^'t /cczi ^ /;no o^m k oia iai ^^a a a^q ox^. A*^/vo.«r /ioqi^ r^u^^ 
Ml Ed. English 30: 423; Letsinger et al. (1988) J. Am, Chem. Soc. 1 10:4470; Letsinger et 

n 
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al. (1994) Nucleoside & Nucleotide 13:1597; Chapters 2 and 3, ASC Symposium Series 

"\ X I i "f "OT*!-*/^ i«or/a \\ /I r\r\ t-t'-% r* aft r\f^c* tt'\ /\ -i-v-t-i ocki-» u/ £i<-i/:a /-»-»•/-» i-» i_i /H v v." v.' *-» « y-r u. •< -» u i 

Cuok; iviesmaciwer at. (i^'^h), hworganic oc ivieaicinai ^nem, L,eu. ^: jy^; jeirs ei al. 



5 backbones, including those described in U.S, Patent Nos, 5,235,033 and 5,034,506, and 
Research^ Ed. Y.S. Sanghui and P. Dan Cook. Nucleic acids containing one or more 

_ _ . .T . „ 1 _ *. .... _ 1 1 - Jl : j.T • J 1 1 • i • 1 ♦ ♦ t / T 1 • , 

XV/ VV JLO, Jl-VWYVO kf UUIXV/ Z.*, I j^Ct^S^ ..m' *y « X XX^OW XXXW l,J.XXX^CI.UX\yXXk3 \J±. LXXV^ XXLJWOV/~X/XXWk3JpXXCtl.W 

backbone may be done to tacilitate the addition of additional moieties such as labels, or to 

The term "specifically binds," as used herein, when referring to a target 

ciiiaiyic V£?*g.^ j-'i^utiiii, x±uK./x&x^ avp/xu, aiitiuvjuv^ t^/L-.J, ic:;xc;;ia lu a uxxxuxxig xcaU'iiuxx txxat 

X-J LXXW IwTX %^tJWXXW/ V^X. VXXV/ k r kS/ XXX U> XXW I^WX W WXX V>' V/ VLkJ 1^ V/ M t,^Xtt.bX^XX WX XXXWX WV/ Wl-X V/kJ v^<^<* 

protems and other biologies). 1 hus, Uiider desigiiated coiidxtions {e.g. ixuinunoassay 

V^V^XXVJ-X tA^^XXO XIX LXXW WClo^ WX CIXX CIXXLX L^VJU.J' VJX OLX XXl,^L^Xlt XX^ UXX«_1X^CXLXWXX «_/V7XXVXX LXVXXCl XXX LXXW V/CL^^ WX CL 

nucleic acid), the specitied bmdmg partner binds to its particular target analyte and does 
not bind in a significant amoimt to other molecules present in the sample. 
20 The terms "hvbridizina snecificallv to" and "suecific hybridization" and 

"selectively hybridize to," as used herein refer to the binding, duplexing, or hybridiziiig of 

CL XXU^X^XW CLU/XVX XXXWXW^UXX^ U/X WXWX V^XXLXCtXX V LW CX LJCXX LX^ U.XCXX IXLLV^XWW LXUW k3V^\-l LX^XX^^ IXXXU-^X k3 LX XXXI:£.^XXI. 

- - X X X w 

'T'l X - X JIxI M C_ ^_ 3*J.^_^ _1 *11 

* Tf inf n 1 1* »nvj i rie-r it-riiii xi ri 1 1 1 1 i *.i irw ii i i f ivj irt-^it^ir^ n\ cr in/ 1 1 1 i < »ri vc i m/ if-'y \A/mf'.fi n nr*irie-f \a/ i i i 

W VrXXX.1^ VXWXXk.' • ^ A^'V WWJ.AJkJk th^ trA Jk* V ^ V W^AVt-X b-X^^XXt-r X WXWX U V-V WVy XX^*-X VX V>r XXk^ WXXVX-WX r T XXX'VXX Vfc ^^X X/ *>>- V r T XXX 



liybrid-ize preterentiaiiy to its target subsequence, and. to a lesser extent to, or not at ail to, 
25 other sequences. Stringent hybridization and stringent hybridization wash conditions in 

thft r.oTitf^vt of rmnlftin anid Iwhrid^'^^Ji+i'^n ^"^"^ 55Rnnp.np.fa rip.i->pmrip.iit ptiH prf» c\\fferex\i nnHftr 

different environmental parameters. An extensive guide to the hybridization of nucleic 

iVilJH^t^tA.LlJ.f t JLlJH.JYf V—±± Viyt i>iA.l^L^l tun VVLt.IL J V lyll^Lf^ 11^ /^I^LIA. I /iy/7CSi.'» tJlJ.IL I. i^rLlJ.tJL . l^/^KtSr I'itS I'l/ ill 

. „ _ — . „ ^ ,,,„,„„_„^ , _ ... ..„., _^ 



7 /• 7 7 • TV. ? _ - 7^7/ , 7 ♦ •7 7 "jn 1 • YXT X 

xiJc>£jQxx J, vjc;xxc;xaix^, xxx^xxy &txiix^t?xit xxj' uiiui^atiuu oxxu wa»xx <.;uxxuxLXUXxs eixc; iscxc^tcu 
or* 1 

auuui x\jvv*«'i lXxcxxx lxx^ i-jixvxmax xxxwxtxU^ puxxxt V.-'-m^ \a.is:} ajjc;\«/xxx^ ^►cviutJxxv'i; <k\> a 



V 
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ID 



defined ionic strer~«CMh and nTT The i« t<ai-nT-,?^i-cifin-<a Ainrn 



*.*1.1.VJ-V/A V«.WXJ.l.X^U. XV/XXJ.V,/ a UX \«'XX£^LXX CLXXU. 



■V\ I — I \ fx't- tt rl'\t /^l^ *xl I /-V +- +|.^ /Tk <-t /r» 1 /^-i-* /-»>-w l-»-r»l-v«-.i^-«r-»i-»«-« -t— ^^4-^ ^4- I » ^..^ — ™ f_ — J „ 1_ \ T , 

stringent conditions are selected to be equal to the Tm for a particular probe. An example 

I N I I 1 1 1 V/ r-. 1 1 1 I i V I 1 1 1 1 1 1 7.PI t 1 1 1 1 1 t '.I 1 1 1 « 1 1 1 1 1 1 1 1 >: 1 1 i r 1 1 \7 r it' 1 1 1 1 v >i i i f in 1 1 1 PirMTll^ i f->Tn An i nirx/ n il i * Q r ' i n c 

5 which have more tlian 1 00 complementary residues on an array or on a filter in a Southem 

xi.v/x U.XV/XXX i^xvyv xo ixoxix^ o Lcxi.j.\xcxx vx xxy uxi\»~i4UW.x\JXL ov.LU.(.i\^xio y^ooci, kJClJLllUHJ<uHV »^i;70;7^ 

I ^ -4-* -rf • >*x V 1* ^ ^ I J W ^ •A.a^iut^ ^ I I ^-V -«/« y-N. t I ^-^ XI\/\ ■» ^. y-*! -i' 1^ L-*. -■■ v ^ ^-J -> >^ .r -« ^ ■* ^ 1^ ^ J * — . ^ _ - --w .-J n « 

i^auuAaLUi v^uiu opiiii^ xaiaiuui j:icj>i>, in x wiui uic iiyuiiuju^auuii ucJiii^ cuiiicu uui 
V7 v\^x Highlit, »w»^axxxjjiv xxxjgxxxy i^ixxxx^cxxt waoxx •^uxxuxlxujlio Ai> ivx i>jav_/i ai v-^ XOr 

iu about 15 minutes. An examnle of strineent wash conditions is a 0.2x SSC wash at 65°C 
for 15 minutes (see, e.g., Sambrook supra) for a description of SSC buffer). Oftenj, a higi 



n 



strmgency wasii is preceded Dy a low stringency wasla to remove baclcgrouna Drone simai 



I ) I i I I IL 

X ^ ^ 



A _ 1 n I* J* t c 1-1 .7 -I r\ r\ 7, ♦I 

/An V CI m -rx I r^x en mp»mn7-r> c^rvim rT/=»nr«\ir Tx/^cicn x/rr o /~mniiav r^T /3 rr Tnr^7""<a ti^oii i i ii i nnr* i at.r\T-i r^c%.c>' 

w^vt.uLxxi_/x^ wj. M. xxxw V4.X ^uxx wx xxx<^ vxxx./ f vvcvvjxx xwx u. v^ci.k^x^^v wx* c id. t xxxvyxw LXXCXXX X\J\J XXCI.^X«^W UX\^WO. 

X w JL ' ' 

-I « 1-.,. O O --v4- /I CO/^ -P^-^ 1 iT ^ — -.-i-^ ,-, A — ^ ,^ ^ 1 ^ ^4?^ 1 » — ^ „ ^ , ^ . 1_ „ J _ 1 ~ xT- 

.7 ^/^/-v 7 ^•7 "J ^/-i . ^ ^ O < r» •* /— • 

XXXV/XW t.XXCU.X XV/V/ XXUI.>.i'XV'V/l.X\.l.\./t:>9 XO LUT W/V UfLJV^' CXt TV/ V-y XWX X XXXXXXtXLWCl. 

'I'llP. tf=^rni *'''r.iiaill'^i=ii" reff^r^ to ^^atlT that di^'^^^tS thiti'i ilow in a nnrtiriilcir 

direction. The channel can be formed as a groove or trench having a bottom and sides, or 

MliJ V«- aWxX^ wXxWXwOv^kI- biXl^W* XXX IwFV'XXXW WXXXV/V/^»'XXXXWXXi^l->i) I.XXW x/XxMxXxxvX xxwwxX xxv>r «• W V wXx XXM> V V UXM^U* 
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X'liX Ci^iliXi^'XQj £V XXyk.iX*^»jJlXL-' UXV..^ jJL/X^liiCi Uiiil UC- CijJj|JiiC^d LKJ CL XXilL isLliXClW/C itilCl LiiCXCU^ L/UiXXXXXC 

f-\ 7/ 7* .r»1*7r»l ,7, r» • /■ t t 7»7«n-1 • r-n7 1 1 

^v/ <xxx^/ vjx vi.xxw\./L. xxi^x^ xxvy vv v^xx wxxcxu tjwi.xxct^^ XXX cxxxcxxxwvv y^c^.^. xx^ vxx wjpxxxxxv/y \U.WXXXCXXXX. X xx«^ ^xxcxxxxxwx 

C - i_,J ^-i. 1- X £- x_ _ 11^ ^ ^. 1 ^xx": 3 

1 11 t-.i r:rm 11 V 1 1 ii -.1 i it ir^.x it-:>is:i 1 ii 11— . s:i 1 ri >hi '.t-^ ii\ \A/riif'.ii n iiirifiiiiu nn r"i r ii-^r 1 ".m n r m 1 1 1 v f-^r 1 

J—' * ^ ^ W*- ^ Jl,&AVJb ^W^-^-W A^i'^i^WV W h,#w»A^V«^W WV^ T « XXX VAJk V«r WXXX^fVXXXJ^ V«>Jb bXXVX «irW«XX (a^ W k«^AX<XV^«'* 

XXXV Lv^xiix ixixs^i wviiaixLx^^x xd uoi^/U. xxv./x\^xxx x\jl <x \.'XxaixLxwx xxci^vxxx^ a 

characteristic dimension of about 100 |Lim or less. 

Us^ LCXIXX VynaxaCLC:rx;:)tXV.> UIIXXCXXSIUIX Xa UaCU XX^rcXll lU UCllULC uic u-imcix^ixuxx 

25 that determines Reynolds number (Re), as is known in the art. For a cylindrical channel, it 

^ ■ «^ -f-< /^.-i •-».-■ ^-t . t ■ t ^ V •* ■ _ 

viv^pwxxvxD ^xxxxxcxxxxj wxx *,xxw Dxiiciiitw^x ux ux\^ wxwitii aixu^ vxw|>fLxx. X wx c\r V -oixajjcu vxxaxxLxt^x xl 

depends on the wiutii of the top of the "V," and so forth. Calculation of Re^ and thus 

%^xxaxa«wLtixxi>i-i*^ u-l.AlA^^l40xuxx^>, xux Sxxxaxuxc?x;:» ux Yaxxuu:> xxxuxjjxxvjxu^xca v^oxx uc xuuxxu iix dioxiuoxu. 

30 texts on fluid mechanics fe.je. Granger (1995") Fluid Mechanics. Dover. N.Y.: Mever 



Introauction to Matnematical Fluid Dynamics y Dover, N.Y.). 
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The term "capillary tube" refers to a tube of small cross-sectional di 



V^MWlX V/±XV^VVt- N^L4.|^J.XX(.4.X V (.Uf-I^WO WX J.X Y UJ. U LJJ.J.XXJ.V^ XXXCXLWX ±CLX. VV XX\^X± VjlJl.X LfXV-r L^\-L W 1 LI 1 VV£3.I.C:;i. Will 

A J. X " .. 

typically talce up the water by capillary action. Capillary tubes can be fabricated of a 

xxuxxxL/wx W4, xxxcxLVyl ICLiO inwi. LxwAlilgj UU-l iiVJl- llJlJ.Xlt&^i '? — 3 JJiSlStiC'j Cj[Li£llt<£i, UQl^lXiliW'^ SlliVJ- 

various silicates. 

A "r.anillflrv f=;lftntmnhnrPSiQ tnhe'" rf^fp.r« ir\ n "rLflnillarv tiiViR" H#aciQrrii:*ri fr»r 

and/br tj^ically used or intended to be used in a capillary electrophoresis device. 

rTp»-i • 66* * 'l_l„55 X'_ _ -I. XT _ _ 1 ^ _f ^ 1j j*1 ** Ti 

LVVV' M-1 LXVs'X WXJLL XJLUHWi-O* iJllt-l-Dj <X XIXDl- XiUJLV! is> I I I 1 1 I I I ."iM-vi I f ii::; XJLi d Cit'W'^—'iXU. VVllCJ,,!. LiiC tW*w* XXtiXUll^ 'dX^ 
v>c\K\\T\\ Ci\-v\(^(\ Gf*-K\ci vc»-f<i* "Tlnirl nlncio/=kC! ii-Mrl#3v fTiio* r»r\nri-iTi/-^nc} no/a/j 

/\2> Ui5CU XXC?X Clii WlUi iCXCJlClXW'C; tU UUXUIJLI^ JJOX tiXCi UlC? ICJiXU UiStUiUl 

1 /^/>CIT1 i^<=»dt'^c< tT^OT £*o^V% l«*-Jtn/^'t w nr t'\«i*f'i'\£S(t« ic* f^t^xroi/xa l ixr oot^n-fo+^rk/^ •A^z-vt-v-^ <^-» r/a-**-* r rvfl^^t* V* /4 •« 
XV/VUi>XVXX XXXIk/UXXO LXXUC ^CtV/XX t^XXXVJlXXX^ J^CLX LXXWX Xl3 JpXXJT OXVjiCXXX JT ^WJpCLX CXUVVX 1.1. ^VV>i-^ V^|.A1V1. 1^111M-I.jtl^ 

partner such that a signal (e.g., a fluorescent signal) from a labeled molecule bound to 

uiiAU-jiJix^ |_iaxtxn--± v^ct-ix i^iii\^u\^±y cttuiuuit^vi L^J kjulvuilx^ cil Liiai, L»xxxvxiiig, jjoxuicx. 

J. XkJ Wt-t^«v'>>*' X.*.VX V-zx^^^ t.J.XX./ I,>,^X.LJ.X V/XV/W4.X W |w/XXV/X%./b'J.\,/ XWX VW XtJ xv^xv/v VVXXWXV/«^ V XWXXO XXX 

a. xxuxwj. xxiGuiuixx cll^ Lxaxxi|,»uxic?u tuwaiu mi ujJpusxLC-xj u-iiox^c-u cicuLiuuc xxi icbfjuiiaic tu a 

V ^xwcx^w ^XCXVXX^XXb. 

The term "electroosmotic force" refers to that force whereby charges in a 
channel wall create a sheath of counterions in the adjacent fluid that moves the fluid 
cofumn and solutes contained therein alone the channel in response to a voltage gradient. 

The term "array" refers to a collection of elements, wherein each element is 

nmmifai-\7 i n p»ttti tici rM k /~w t^vcii'V^rMo rno TOkT»n-» r>can T'<aT/=kr' t/-\ o on »-»oTvaTi=k i-s/aovi-rvrr . 

IXXXXSH \^*»«X y XV*.WXXCXXXLX«.yxw. X \JJL V//VL4XXXkyXW. tXXV/ kWrXXXX \«'(XXX XWX^X i,\J fcl, L:>^t.Lyk7UCl.t\./ LyV./CXXXJ.l{:£. Ctll 

PiTTPiM vJ"friTlR"n1" Oi" F: i RlTi P.Ml'>i .xTIP.m "MlPif P.Pinn f^iP.mRI'ij' M?i>i Pi 1"iM VQIO.m I inp,Ml'lAl"i Pifi "tfTft Qllri'a.CS '''^ 

the substrate that is distinct from the location of every other element. In such an array- 
each element can be identifiable simply by virtue of its location. Typical arrays of this 
type include elements arranged linearly or in a two-dimensional matrix. 



III ■«»'.vii*t" « f 1 rn rit t ri f'rii u 



A. Channel 



1* Channel Types and Dimensions 



-I r\. 

J. V 
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i he device of to the invention includes a channel. Virtually any type of 
channel can be used in the invention. ATDDrouriate channel tvoes include, but are not 

-t m • . ^ . ^ ^ ^ ^ ^ _ 

liiiiiLCLL Lu, Luucs, giuuvcs, uiiaiiiicib iuiiiicu uy uppuscu uarricrti, mm uie iu^e, /\ preierrea 
I 1 * ' ti , 1 1 * -t t .1 •.-«-«/-» • ••«-. 

^ ■ ■ J. ^ J 

electrophoresis. In a preferred device, the channel is a groove formed in the surface of a 
substrate^ and the device includes a cover element that overlies and seals the channel. In a 
variation of this embodiment, the cover element is removably attached to the substrate. In 

1 • 1 • • t 1 It IT •.» 

rMf^/nt-nirr i^n-vn-r^/a-fc i o OT-rtv^a/i ia>r»Tc iitrrx t*i-t£» k» o r> I lTiw»<ai-% tt^ ^ m-V'* r»+-t ^>-» /-^-t- +k\^r< 

KJXXX\*XXl.t:L L7Ct.X LJ.X\^JLO C4.XXXyVW\^L LJXWIV^V^LO XXXLW LXXVy WXXCXXXXXk^X LLXXll^XX. XXX CL V CtX 1 CLLXl i 1 1 Vi 1 LI II l) 

X U 

AmHr^rlinrii^rit flip" trM^mirsf^r icq fiKp^r i noi^ii*t^r] ititr* tViP* r*<si^TU!at*\/ iiiript 

WAJkAl^r W«.A«.AAV/^AAV, VAAW AAAWAAA«^V^A Al»r W AA(.^WA AJkJkK.7V<«> AAA^V^ IhJkAW WVHlj^AAAMJk. W»-I>^'W • 

xjLJLv^ w^AioiJuicij. v^aiixiavwy viituaixj^ aixj' W'AU2>a-J>«i^^^tiUii, t/iiv^uicu, 04uaiu, 

T*<=>r»Ttiri rrn I cir* tt^i Ctn tti Cii* \/_c?iTcii^<ari T i_^c i'* cirMari 1-»0kvci rr/^-Mol r\r»TO rrrvncil tr't^omil o*» anA c^r\ •frvt*rli 

A w/kMJt.X^VI.Xi4.X, VJkX(^JlX^UX«M, V OXX(kI.j[^ VVf, V-/ t^XXMJ^ VVi-, XXW^ VM-^ V/XXM-X, V/ V/ I.CI.^WXXIM«, XXX VU,M>X , MXXVX i3V/ XV/X (JIX. 

The channel can have any convenient configuration including, but not limited to, linear, 

V WVJ., O^X j-/V./XXl.XXXVr . U. XXXXWCXX j^V^X LXWXX J WXXX^VJ- CC ^LLX \J±. X\JKJJ^ l\J CtXXWLXXWX XXXX^CXX LXW-L-L, 

which is itself joined by a curve or loop to a tliird linear branch). In a preferred 

v-zjixxuvJu^iiAiwixu, Lxxw wjLcuiixvjx u-vxxxxv^D a ot-x jJt'ixLxxxt^ iJdtxx, jjxcxcxciux^ uixv xxxC'Xuu.xxx^ xxxxv:;ax 



. . ..j.r _ I*. J.1 ..... r»ji 1" I* ..1-11 ri i i 1* 

VAWXXkl U.XX^XXWVl' kJV^ VAXt-^l. «.XAV/ AV^XX^ M^^WO WX UXXV./ XXXXWVAX ^\^X l.X\^XXkJ MX«^ J^C4-X Ik«-XXWX. uwxx u. v/xxu.xxxxwx x%j 

icxcxxcu LCI liciciii as ci luiucu uximuici, x'uxucu L;xxaimci;>> ujl uic iiivciiLiuii ^cui ixiuiuuc us 

many linear portions as desired. The length of each linear portion can vary, depending on 
the application. 

Any channel material is suitable for practice of this invention so long as the 

I -^i-^^ j^' ^\ , ^ 1 i-\ ^ . _ 1,1 1 ' 1. Tp^ . r* 1 _j ' i 

J.-LXvXlrWX AWVX JkkJ WkJkJX^AAl.AMXA r kJVW4.«.yXW \.\JI CXXW kJ X VI- ^X V^XXt-> |^ trVkJVJ W V4- CX XX \_/ tri- f^^XX X\r% *. X^A'^XXW^^ XXXV4. 1. WX XUXl^ CAX W 



^v£ij_j£3.i_JiC^ iJi L-iXXXClXXX^, iJl L^C'iii^ Cl^X i y <3.tiZiCd LU UliXV-l, tll^ UXXICIIXX^ jpcli LXiGX C?X <i 1 1 1 1 IVC^l KSJ LiX?^ 



omame narmer, m aaamon. m a nrererrea emoomment. me material is seiectea ana/ or 

A ✓A ^ ... 

niouitieci so that it does not substantially bind to the target analyte. Preferred matei'ials 
also do not bind, or otherwise interact with, other comnonents (e.^.. labels) whose binding 

■ • • ' ^ - V- J» x—y 

would tend to increase the "background" signal in the assay methods of the invention. The 
same considerations apply to a cover element or member tliat projects into the channel 

Xl^l^XXWAX<i XJ. MX Wt.J>,/XXV. >w«X(XOi:7 \JX VI CLUUX k/l-j VVJ V WX WX VXXX WXX VXX Vm' iXX LX W-tXCiX X V k^X WXV^X X V/VX XV/X U»-«-»W XXX LXXW 

'A A A X 



( I c:; V I L^c^r^ 1)1 tiit~: iiivr^iiii(»ii 



In a Dreferred embodiment, tlie Imnenal surface of the channeL or a oortion 

A *■ ■> A 

thereof, is sufficiently hydrophobic to reduce the tendency of an aqueous solution passing 
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UU. A v»AaW.I i I ±v»X r w «^ m j. WLjxs.»i t-t-u-jk. xxxxjlx* xxx «>«. i^ci.x i.A.v/u.X(.4.xx ¥ k^x\p/X^XX wvx 

1^1 1 II ii iLxi I ■ 1 1131 1 1.. I.I iir; Ljimiiiic::i 1 1 ii i ii it~>.'s ?^ 1 1 vi 1 1 1 1 1 ii 1 1 i ii iiiiiimi^ii .v; 1 1 1 i >i i '.f. iii xa/iiic.ii iiiit^ t\r iririri^ 

binding partners is attached, and a hydrophobic hmienal surface, to which no binding 
5 segmented flow, as described in greater detail below. In a variation of this embodiment, 

vxx^xr V«.'W V XVW XXMU *.V VXXMXXXXVX rrXbXX V*- XXjr \,U. S^J^XXV/ L^X V X VULXXWXXCVX kJUXXUV^./ <.XJLX\X CX V WX K/X^<'XXX\./XXI. ULXMU 

overlies and seals the channel. A surface of the cover element facing the channel lumen is 

j[-/X VXV/XM.^-/ Ijr XXJf VXX V/Jw/XXXXAV/^ C4XXVt. ViXV/ WX XXXV/XV-/ lyXXXVXXXX^ ^CXXLIXWXO CXXW CtXXX/VV/VX \.\J LXXXO XX^ IJ.XVJJLJXXXXXW 

X/ Cii ^li^^A~.~ 1 J 1 z K.Jii.._^ « 1 ^ . 1 ^ i ^1 _1 1 1 ^..^ „ 

xi 1 1 I >ii '.t--, 1^ 1 1 r i I I >-i r' I V III >i I itr:\/ n:t^. 1 1 ii n i w i 1 1 1 o m r i i t^.i i i r ii-*.r r in » i t-^i ' i i r nj iriiii irit-» i '.r im r i rii-» i iiirrii-»ri m 

Particularly preferred channel/cover element/projecting member materials 

xiii^xuLic, uuL axe xxui ixxxxxLcu iKjy ^xa&c>, sxxxi^uix, quaxLiL ux uuxcx xxxxxxcxtus, pxei5uuv»j, i^cpisuxxxv^s, 

metals, paper, metalloids, semiconductive materials, cements, and the like. In addition, 

— X u.^ X ^ 1_ ^-^.^M^:^ ^ ^ 1 -X* \ il , I 1 J — -1; j. 

?Slli iv^i >i I II '.t-:s; iii>Hi llll'iii MCIN siMijii >iv r i ii 1 1 1-^ 1 1 1 s; i /-^ t/ ut-*.i >i i 1 1 iv i i i r i# ii ii ii vsiJHf -x ii im ri i if-^s; vi i ii ".n i i-».s: 

V^>^AA'%iir %^ V^AAVVtt^ X. V-/ X XXX ^^^^ A fc^ g l^^fr^AA VVt^^ A ^.iT kr w A A A W y • • J W A V*- V A A Aft^ y , AA A_^ »^ ^^AAW»A A^>»^^fc^, A A A «#'V 9 

x^ CLi^^cxi viriv^ <ai liJ. Liti i v cl^i v khj t i i vj.^::^ ^£Xi i Lim^i^. r-^ vv i lxvj v^ii^lv i. j i vji <:ii i ilx i i it ji 2^£XI i ii^ 

X" — -/ ^ ~ ' " — — c CJ 

1^ V/X Y XXXV/X L/WbXx XXWt.bVU.MX MX.XVX U r XXI.XX\/ tXV''^ WClJLX L/W WXXXMXV/ Y WVX «,XkJ WXXUXXXXWX XXXMIrWX XMXU* XXX VLUr i,X CXI.X V V./ 

A " ^ _L 

pui^ixxcxs xxxuxLiuc jjuxycuxyxcixc, jpuxypxupj'xcxxc, puxyv^*+-xxxcuiyiuuLcixcJ, puxysiyicixc, 

Dolvmethacrvlate. nolvfethviene terenhthalate l ravon. nylon, nolvfvinvl butvrate 1 
polyvmylidene difluoride (PVDF), polydimetliylsiloxane (PDMS), silicones, 
20 Doivformaldehvde, cellulose, cellulose acetate^ nitrocellulose, and the like, 

T\ - 1 T _ _1 1 L : _i i_ _ _ T J : ..T -1 J 

i-'f ^ I \/rTi f ■ f'.iinrirn-»i rn !h 1 r i :^ i v: f:-in ni-» i^iuifi v;e»m i -t-i ui f i iw in— vi ui r i *\nMfiii*-» 

A >_^A ; XXXWX XW 'WXXWl.XXXX WX XXX WW W A X WVX t_> WU-XX Ix'W XX>i^X>^i) l_rWXXXX A A ^ V^X XXN^XX X X>_,X^«-4 1^ WVWl) 

1—1 > — W -fV^ "1 "m 1^ /I >-» -t*^ + ^ ^* -i*^ /-fc /— ir -1 T ^-v -t^ -4- 1-^ *--v -V •« r-i #— »■ -4- *--v -4^ -« -w t- t-* •« l-x 1^ <— x « r- #— ^ -4- y-^ -A*^ z^ i^ ^-1 — i 

s5CXXXX""\JJJ<T.iJ|^LlC^, UX LX a,XXSp<lX ^XX I LiC^JjJC^XXLLXXX^ tipWXX IXIQ LLs^C' X\JX VyXXX^..^iX LXXC^ iXl C XXXLC/XXtXt/LL, ±' UX 

^^^U.XXXJ-/XW, U-V V XVV/O UXUi. XXXS/XUVXW iXXX VypbXNi't^X ViTX VXiJIrl-lXX VI-WI,VVkXV/XX VXVXXXVi/XXb VIXW ^WXXV/XWiXXjr 

fahriftatftri at Ip.pRt in T^art tronn transnare.nt rnpit^Y^i^^^ tn allnw nr at tfta^t far.ihtatf^i that 

25 detection. Alternatively, transparent windows of, e,g,^ glass or quartz can be incorporated 

intri th«=» Hp^vif*Y=» A HHitiritia^lv tliPi r»nlvm<=»rir». rriatp^rialc rna\jr Vi«:i-\7^» 1irif»af Hranr.ViRH 

AAAirw WAAV ^» W J AWa A A^I ^1 A %rA X^XawXaA^ , VAAW J— ' A ^ A>.AV^Xv A aXM> V WX X V%XU XaAW^ XXW*-* «^ XXXX'WWU. V-' A W A ««»AA WA A W «X 

backbones and may be crosslinlced or noncrosslinked. Example of particularly preferred 

^ 1 .. : _ . - J . . T . 1 _ • . 1 . .1 - - _ 1 .1 * . j1 1*1 y'YMnvX ATt\ 1 j 1 

Til 1 1 \/ r 1 1 f-»ri / • m n i »^i« mfiiifi/J /:;^ ct irxi m \/i a in f-*rn\/ i».:;iif"\vi.inf^ i h'i i i\/i i nr^ i'^7^n7-/=»rn v^ ni-» 
j-'v^-^^ xAAwx xw xxxwkwx xvxxiwi xxxvx vi'VC'V', ^'^'^ j^v/x^ ^./^xxxxwvx*^ xuxxw^vwxxw \^x x-.'xrx»»«»y, jjof wx i.*x vvxx*/*.xxw, 

iji.7ivviiiviL^iiitiiiiic:;i v i" \ ^ t. iiiiiv.'sivir::iie:;- iJiiiv:MJiiiiiir~:. iiiiiVL;;>i{iiiiii?iir^. yti \ i i iiiniiivir;. 

IT ✓ • — ■-./ — — — — V ^^yj[-^-.^~--^-w — w,— ^, X" " "-Z --~ " ^ — 3 w,AA-^ — . ■■ 

\-^WXXV.t.U.V^t,X V \^ WX O^XXXXV./V/XXWI-VI>Vl.X V W XXXCXL^X XCIXO pX VyXV^X CXLjfX J* XXXOXLXVXV/ CXXX XXXOi.lJL(XLXXi.^ 

layer on the lumenal surtace of the channel. 'I iiis is particulariy importaiit where the 

\jtv/vxv«^ xxiOV/xpv^XCl.|,V^O l.'XV^t^lXXV'aX V^Xt^XXXVXiLO ^c-,^,, V/XV^UXV/OX XXUXU U.XXt?k^UVJXX oyawwAxo, i^ix^x-'lXXV-raX 

sensors, and the like). 

I 

-1^- 
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If the device includes cover element sealing a channel, the cover element 

X ■/ - " X ■ 

■« 4* ... .... 

WOO uuiiii^ uoc. All uiic vaiiauuu ui uua» uiiiuLJuuiiciiL, uiic ui uiuic umumg partners are 

\J X i.XX\^ V WX C^XWXXXWXXL LXXCLU Xd-VW'O UXW II iCi - /"iLilt'i WLI11U|XW £UIX 

assay, any aualyte(s) boimd to the binding partner(s) can be detected by removing the 
cover element and niacins the cover element in a detector, hi this c^Re the eover element 



is preferably designed to facilitate analyte detection. If, for example, the anal5l:e is labeled 



w^itn a iigiit absorbmg label, such as, e.g.,, a tiuorescent label, the cover element is 



MX V X\-I.VL> tA- X\^ VV LyCXV^XVC^X V LXXXVt k3X t^XXCtX XXX LXXW 



preferably fabricated from a material that p 

10 detentinn sv.qtem Thus where flnnre.qr.ent iPihelQ i^re nQeH materia:!! h^vina Jnw Ip-.x/f*! nf 

I /"^ 1 • -« -1 » , t 1 •-«.• 

t^U-bV/XXUV/X^OWV/XXV/V, ^XCIOO, XO ^XXX^XV/^WVX XXX LXXV/ V^V^VV^X V/XVi/XXX^Xl t* k^XXAJLlldi. Vkj'XX.OlWI.WXCt.L.XVJlXD 

J.1 ° 1 r J ! 1 r ^1 l_ : i r .j. . . ✓ x _ ./r^r- 1 ^ 

Ki irif-^ r 111 1 1 i^.t '.I 1 1 1 u II it-^ri I ii(-^r in i it-". \/ 1 1 't-^s: \A/i'ii-^rf-»iri i ri*-» inrifiirii) nuT'inf^T'i « 1 iArt^ Miiivf^n Tr"\ !a 

«^j^J^-*-^ WW VAJkW J^A. w w bAAA^ <<.JkAWJkJkA WA XXX T JLW^^h^ T T AX VX WXXX MXW V/AAAV^XXX^ J^MX VXXWX ^kj ^ MX W V*<JLXX.<'k. W VX t>V/ <kX 

member, such as a fiber, projecting into the channel lumen. 

OTVIQ 11 00 ;kia 

X. XXW VXXXXXV^XXkJXWXXvJ V/X fcXX>,/ X/XX«.V1.XXX%./X MX V j^X V/XWXlXCXJf WUtJ OXXXCXXX tXCI J^V/iJlJXI-/XN-', 

15 consistent with ease of handling and mechanical stability, to reduce the amount of sample 

XWX^MXXV^VX XV^X fcXAX «.XUkJ(,Xjr CVXX\X X\^VXLX«^W i,XXV/ K,|.Xk7 kCXXX V VO LXXCXU CiXXVXX^ t,W XXXWIOL LX CX V WX LW XWC4.V/XX CX L/XXXVXXXX^ 

i^vtvvv/*^xi auuixt |A.ixx axxu- ctuwut xvw iixxxx. x axuv-'Uiaii^' pic^x'i^Aiciu v^iiaiiii^x;>» xoxi^c xxvjijii a 

characteristic dimension of about 1 ixxn to about 5 mm. More preferably, the chamiel is a 
20 microchanneL e.g,.^ with a characteristic dimension between about 5 tim to about 100 |Lim. 

xxxwtDL j.7iA-yX\^xx^\_t v^i iCLi £xw L\^i I o L-i^ vxi J-i-i^i I .1 IX XAXi^ti XO L/t^ t- VV WiWXi d-iJi.' l-H- ^.XXXX drXXM- |.xxXXs X XXO 

r^Tldnni^i l/=»nnrrri a"x?iii ri /m-^ Tl-»<a r» r» ciTrr* i=»i T'c/t-i/a r»/-At-i-ft miT-oT-i r»ViofO<^rc»-r«i oti<^ riirv-Kano-ii-vM 

WXXMXXXXWX X\^X±^i>±± VVXXX \XWj^VXXVX WXX I.XXW WXX(XXXXX\./X ji^W, W^XXXXj^UXCLLXV^XX, V/XXC4XC4Wl.^XXL>l,XV/ \xxxxxwxxoxwxx, 

oxxu xuv^aixuxx axxu. xxtuxxucJi ux uxxxuxxx^ paxuxcxjs, jrxcxcixcu uxxaxuxcxa <axc xcss ixxoxx fctuuClt 

V/V/ vXxX, XXXWXW J[^XWXVXCXL/1 jr ML/WUL X JLXXXX dl^WlXl. WllX, CIXXU. ^ VV^XX XxXwX^ pX^XVXCXMX^ CiUOu-l 

25 1 cm to about 100 cm. 

The channel can be a component of a larger article. Thus, the chamiel can 

T _ _ j-i _1 . . _ 1 _ V . • _T . _ 1 J • 1 • _ • j__ _ _ r* T 1 

rif. M vs:f-»m n I <-»f I \a/i i ri /\nf-* f mt rrif^i-f-» *niif-»r f ' ii wnn i rr^ tivr^izinf^ n Tnii im-vn f •! i \/ /^t r» n nnn*=» i 

w«.t^>_>'N^xAxc^xw\r«- rT AVAJL ViTAA-^ v^x Aj.xv^j.v vj-AWA -vAAwxxxx^xw irV^ ^x\^ V xvt-w tx xxx\,i.xi.'X^xxvx v^x vxxvf'XJjLXWXW 

vvxxwxk^uj' <a xiuxxxL/tix ux uxxx»iJx<t;xxL ac)oci.jc3 i^cxxx uc xuxx sxxxxLiXLaxxcuuisxj' . xxxc^ C'xxaxxxxcx uoxx ixiau uc 

M wAxx^wxxwxxv. ^x vxxx xxxubx Mxxxwxxv i.jlxv«.v Axxwxu.vxwkj ix^jpx vyj^xx{Xl.w xxxj^UA^ xxixxxvxxxAx^, uxxvx/ v^x vxw bv^^ bxvyxx, 

«»v <aixia/vjx jjaxxxpxc pxuk^cssixx^/appxxv^auuxx xuxx^.^lxuxx», xx uc^sxxcu, uxii:uuxcxv,2>^ av^s^uxuxxx^ LU LXXC 

invention can be fabricated as part of a reusable or disposable unit that can be conveniently 

M Z^4.^ Z^^x^ .^^x -C^— i^-ui^ 4^ x1 ^ — X?x1.*. 1 _x* ^« 

pxu^gcu xxxiu ioxx xxx»uiuxxcxxt xux xuxxixiii^ Lxxc assfciys Ui ixxxs xxxvcntxuxx* 
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It will be appreciated that tlie chamielCs) caii be pro vided on any of a wide 
— — » * If 

VCWLXVi/Lr WJ. Cli LlWXWO lxj.VX\.»N^J.XJ.«^, I^UU XJLWL ±l.±J.Xi.L^U. LW XX±J.^l U LLL^X U.irMi ItS.V.. I" VV^. IJIIiVllltlllVir^tir^ 

" " *~ \~ • CD' ' ~ • ~ ^ ^"'tf r""" XT J -^^'■^y 

puiysivicijLc^j, a tuuc v.^iass Or pifci:5uu;, a uiptiuuK K^ci^g*, giass, r Yu., poiypropyienes 



L/vyx r iJL V J. wxxwii iCXLwrv.. cuxu lIxw xxxv>^ J. cl - — — - 



iXJLityx vJW/Wlll-XlitA^C' ttlL/G^ yjl. ex. ^SiiXti^y t^lllWClj jJlS^i^LlL/, illdi^lliU 



I ^ 1 1 T^^ i.1 1 1__ f»_ . _ _1 . 1 _ !♦ 



provided as a capillary cliannei on a alass or silicon sMrie_ as a nanriiarv tiihe^. T/? 



ux puiyxiicr ucau. ixi parucuxarxy preierrea emooaimenis, one or more cnanneis are 

alflss or SI linnn slirlft as ?t nnnil larv tiihR {g> a a 

capillary electrophoresis tube), or fabricated as an element of an "integrated circuit" havin 

on hnarri mrnnit elftmftTits tor o.nntrni nf satnnfp; firrnliVntinn Timiirl finw ?inH/nr cirm-sl 

det 



.vv/kxvyxx* 



10 2. Channel 1* abrication 



A n ^ j-i J _ — X' 1 1 J,: J.1 ^1 j. .111 , 

Lxxwo^ \jx L>xvxxx Axx LJ.J.^ C4J. L, X v=A.C4.i-XX L/1 w<- vvixwAW' I.X1<!^ WlldllliCiJ. XD iOxliXt^tl Oj. k/lX"^ Oi iliUl C Ci'Cl' 'llACUL ^ 

tubes, the capillaries can be purchased from commercial vendors (e. s, Polvmicron 



X V-V/XXXHJX^-'glS^Oj X UV^ii^JXX, J^JUJ KJL pUXXt^Ll KJL tJ^U LIUCU Uy L>UXi V CliLUJXlCU t><ipXXlCUy pUXXXXX^ 



15 machines. 



Where the chamiels are fabricated on a surface, they can be formed using 
standard techniaues, e, ^. , they can be machmed. molded, carved, etched, laminated. 



XXX i~C I^X^XV,/XX^Vi. WXXXI^WU-XXXXWXXL. LXXW WXXCIXXXX^XI O J CLXV> XCI.L/XXV^CLL\^LX U.i3XlX2^ 

X " N - . - — ^ 

OA H. ..r^*.^^ I ^ /' ^ ^ I -i._f*xi , 1 \ 11 1 j,i 1 • _i 

yl.if iiiii;iiiiii?i('.iiiiiiiiw iiiiii '.t-^>:>it-^.'s If-' w iiiiiiKiiiiiifiLJ rvi rii' > > \A/e-^ 1 1 ic ni i \A/i i iii trtt-* wriii/i..vji » if-^ 

electronics mdustry. Microdevices. e.g.^ microchamiels^ are commonly constmcted from 
semiconductor material substrates such as crystalline silicon, widely available in the form 
of a semiconductor wafer used to produce integrated circuits^ or from glass* Fabrication of 
microdevices from a semiconductor wafer substrate can take advantage of the extensive 

>^ mm % » -J j*^ ^ ^ ^ ^ M ^ ^ ^ ^ ^ ^ 

J c:: A. I ;c::i i c~,i ii ^r: 1 1 1 i u i ii i .■si ii i yir; n i ii i i )i 1 1 k r: i t '.i i m i w i f.i '.i i i i u i i i i r-, vt-, n 1 1 im i i i v 1 1 it-^. s:*-?! ri ii i f if 1 1 u *. i f ir' 

j^X VdfVWUUXXX^ XXXVI.Ui.JI-X jr xvrx XXX I. W^X WCl.>.^V«- V^XXWI.I.Xt' \^XV^y ^X WU.UV'L.XVXX. 

O -C ^^^i^l^^ — J Tr'^ □ ^1 _i _jr- 1 _c_ _ _ _ _ j.j. _ r . _ 

1^ I II I '.tn r:ii .1 M I I w i i.^m i iii ii . iiififiiii'.iitiii iiiifif. iiiiiiiui ifiiri vjiiriv4r*f->r^s-iii f-»m <j i ri fA 

•~r' ^ w »rw.»..»«,.«»^kjj va*^ V AAA Jk J^A. W VAW» V bA^ AA A. A A. AA AAAA^p VAAAAA W*-JL. ^W4*W W W W WX XXki^ AXX »** 

c«£»rvil /^/^'K*/^! T-i70T<a-»« /-*nn \'\f^ -f-v^/^/*! i-PI <r»M/-v«TT +v-v*« n r» -f-i r\ I ti-»-» -i-i- /-k+y-kl-x 4 

OV.'XXXXV/WXX\^U.V/LWX VVC4XVX, WCtXX XXX\_f\a.XXXWU l.\J CLLLKJW X\JX OCiV^XXXXV/XCXI U-A.XU\^X ^ U-t ^tVXXlXX^ \JX LXIXXX 

AW* J VA. U ^ A- k.* VAAAA WAAM-WfcW •< W.A A AAHrW W A A b<>A W VW WA,WlkrI>bW XXAV TI»*»^XW VX VXXXVXX W • A— WS-AA^ V I. VXXXXX^ J 1,^ X V.* fc»-X X^ 

30 used in IC production when deep trenches are formed in a wafer using anisotropic etch 

^A-vwuibJWW, v»»«.AA »^ w M.WWW' WW ^A wA.t_r>,rjL^ XXX VI^WAXXXXW VVX^WlJ V/X U. V.'XXwXx^/wr XXX XAAXWxVyWXW V XVVOa U\J LXX 

oUrxctt/C alXU. DtLxxv wLwxxxxx^ L?± Wcixiijxjs waxx jwyxuc-ccu. wiLXX wC't px»»wc;i>»3ixx^5 u.i>xix^ Uixcxiixu-uxts 

-14- 
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such as potassium hydroxide in solution to remove non-masked material fi:om a wafer. For 
microdevice construction, it is even possible to emnlov anisotronic Vv'et Drocessine 

t m -4 « ■ k -J ^ ^ ^ - - . ^ 

'111. iir- ♦ •» -<■< 

WXV/WI.JL\^\./XX^XXXXV./MX WbU'i.X OLK^LjTtJ* \.iV^XJLl.i.W VU.XJ.VyU.k3 \-rl.±CLlJ.J.i.W± Vy±V^J.±X\-rl 1 Lr». 

X ^ ■ 

5 "Dry etch processing" is another tecmiique that allows great flexibility in 

microdevice design. This processing teclmique is particularly suitable for anistropic 
etching of fine structures. Dry etch processing encompasses man^/ gas or plasma phase 
etching techniques ranging from highly anisotropic sputtering processes that bombard a 
wafer with high energy atoms or ions to displace v/afer atoms into vanor nhase (e.s:, ion 

1 0 beam milHncrV to snmc=*whfit i.qntrnnin low pnt^rav iVlPi.QrMa tar.hriiniif*« thfit dirpio.i ji til etna 

UL X.'U.i.XJ. V^V/JLXt.UXXXXXl.^ V./XXV'XXXX WU-XX JT X V^CiWlX V W XV/XXO CX^CXXXXOL U. VVCXXV/X LW XXXU.U.V/W XWXXXXC4.I.XWXX WJL 

VP:?! p. i" I ri f ~i Ti I'fi ri n C'f.Q 

Intermediate between ixign energy sputtering tecnniques and low energy 

j|^'-MkrAxx«.«> V'Wwxxi.xxihj^M.'WkJ XL^ w j^i,xx vxw v»x«.«x ui^wxvt'X wx ^ vkWAX j^xvwwkJkJ x\x.xvy WAX XWtXWt.XVX<« XWXX WbWXXXXX^a 

15 Reactive ion etching involves directing an ion containing plasma stream against a 

k''«i'xxxxw>^xxv«.«.«.wbvx ^ v^x wbxxvx^ T T MX. vx xv^x ii^ixxxx vxx tiMxxv/x^ ki-tj u^VAWN^xxxx^ <iXXX\x ji^XMUXXXfcx ^bwxxxxx^* xx.s./mv/i.x v w 
J.VJ1.1 vjh-jI 1 1 1 it-LO-XJlXD r>t II t I L, Lii^ ciiJ. y ciJ.il-Cl^c;j5 ijj. a i i i 1 1 m v rt;5^i_it>iciL^^l YVilil .>j^ii J i i.c^i 1 1 1 yv 1 1 1 ir; 

k^bXXX j^X V XV4-XXX^ XWU.X/l.XV^ JpXMUXXXLX XV/XXD XV-TX XVyXXXXU.i.X V/XX V/X V U^fyV^X ^XXCXtJV X Vfc4- V I.XV/XX J^X XXX 



on 



r* !• i1 1 .-t» f 

^V/ VVCI.XWX XXX«XI.^XX&I.X X^XXXWVUX Xk3 ^XVU.l,Xjr WXXXXC4XXVV'\^ X^XCLLXVW LVy ^XLXXWX oj^l^LL^XXXX^ L^\^XXXXX\^iX^i3 UX J,W VV 

energy plasma techniques taken alone. Reactive ion etching therefore has the potential to 

\J\^ U. i^iXIJ^XXWX V.'L.'^XXXXXtl, l^XViV^Oi3 X.\JX VV-HIO U- U.VVi\Jil VJX lliJLV'i^JVJ-W XW-fSS, VVAVll 1. S-'lCVtl V V iii^ii 

anistropic etching rates being sustainable. The micromachining techniques described 

<auwvt>3 ac» vvt>xi cio xiiciiij' ^uTuxv^xo, cixti wc^ii isjLiuwii LU uiuiiti \jx oiviii iii Liic? ait 

r-\ tr r~yi. _ ii /"i /-j-tt _ r r , .77 . t/'iv 7-,7 t 7«. 7 

■ nr*ii/n ni iT-\A i 1 / 1 / mc/ t-t mnri n/^nir m i\/n n-vr^nTinr\nr-v*ny^in-\i n/n r^j^r^wirtr* mitmi/irr r^i/^n 

^mt^ %^XX V MVXXX V«X J' ^X^^ f J X < f'V XXb^« t'Va-C^Vy l^f t> XlXk-h^f l^VHrftiy^i ^J^f^'J') ■^CXi'Wf V/f / 4>l.<t'li^/ f'^/ t(>/ (•^j VCf VI- 

Fundamentals oflvIicrGfabrication), In addition, examples of the use of micromachining 

Nos. 3,iy4,i J J, D,! jz,uiz, ^,yu5,i iz, ana 4,byi,izu. 
30 In one embodiment, the chamiel is micromachined in a silicon f 100) wafer 

• .tl-l.1».t t , -t * <"« ^ -1 -• 

ifCi-Mrr c-t-n-fi ri n-i^n li /~vT/^ IITJ^ /T-i'<5-»-v l'\x r T 1-^ i^ i f~tii tr\r% -t-/-^ r-i -i-i-na <-» l-» <-» -^^ I n /->v^/H /-» /-x-m-»-*/=i /-»+•« -t-v /-v -»»+-/-« 

LtOXXXt^ i3 LCXllKXCLX U. L^XXVjT LWXX LXX\_r ££.X CXLJXX V L^L^ I 1 1 iXL.t LL^J^ LV / WCXLL^llX LXX\^ ^1 Kill I LX^X^ £X11U. I^l 1 1 I I Jl^l_/L I i 1 1 I 171111..^. 

fc-" - - - J^_ *^ X mf - ' "X ~ - ~ X " " " ~ X 

Etliylene-diamine, pyrocatechol (EDP) is used for a two-step etch and a Pvrex 7740 
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coverplate can be aiiodically bonded to the face of the sil 



ox fCt'tfi*^^ I ■•^ + It t <~i ^ -r^ ■♦-^ I -t ■%-^-% fi n ^ ^^--^ -.-« Lr<k ^ -•^'^ ^ ^ ^ 4.1^^ l_n«l_^JiJ^ _ _ T 1 T _ _ . . 

OVt3L^X±±. Xi.J. Lll.irt 1 1 irtLfXI ll^t^. lILItllll L^l J I I I I C:! 1 1 1 1 l?S \..r\\\ I IC^ I I I I I ft till lllf^ I K .<< I f It-^ fll il^f-* Ul II f^r^ll 

— - y " — — — — — — — ' — — — — — ' w w*. V M. V VJk. MJLV k^AAXW^XX* 

In other embodiments, the channel can be built up by depositing material on 
tiie channel can be cast/molded in a material. Cast/molded channels are easily fabricated 

HttitVI CI '\}l7ir1#=* X / CI T-1 /^^F nnCi+<=»vialo inolnHin rr V\n+ l-inii+tfkrl 1701-1^^110 i-v-Ka+olc" i-%lnci+-Ii-»n 

•^'^^xxx M. T f x%.»w v MXXWbjr V^jt. XXXVI-I.VX X VInL kJ XXXV/XV<.V«.XXX^ I^Vt-V XXV^b XXXXXXb^VI- l.\J V Ci.JL UO XXXV/LMXkJ^ J^XCXOl^XVO^ ^X 

glasses. In certain preferred embodiments, the channel(s) are cast in various elastomers. 

V.^*6*5 *^-»-xvjf xw-vv/v*. v/xxxwx Wi:9c»-xxv/xx<Ai.wv4. jw/wx^ wtxx^ x^xxs-* \^jrxv>oxuixxx\ty^ij jLjwx^ wxwxxxx V/XCXOL\JiiiL/i.L5 i^c:,^,. 



Li'*-» ^^/tj^ \ 1^ I I J. I ^ \ xi^ W.I ^ ~ / _ T I. 1 ^ /ws\ ^_ ,. X.1 . _ _ 1 L _ , r 

i\i \ rrvtvy • I '.i 1 1 1 1 1 1 IX 1 1 1 I ( ) { i>i 1 1~*< I 1 »i 1 1 vfr-".i 1 1 v 1 t-ri 11— . 1 /v o m v 1 1 1 11 iik.; 1 1 it-'f i llU1rf1f-^l^-l^s:l^ \tti(^t' t o €t 



cmormatea poiyetnyiene i^e.g., lyrmvE^;, various siioxane poiymers (e,g, 

jjuxjuxxxicuxy loiiuACiiic; )^ ^if^,)* 

Microscopic channels can be produced in PDMS by a method that relies on 

uAiuauuii ui JTJJivio 111 UAy^cii piiisjiiibi. 'vOee: jur/uf. ^^nt^rn, i\j,'^y /*-\ \iyyo}.) kjkikxijL^h 

•^Tk-w-^ ■« 1. •^-t. .1 .»i ■»• • » 1 » t t 

Uf \ I l\ /I >>; Ci£iOIO -1 T»vi^x rd-i'r" t l-\ I X /■ -f-/-^ /-vt- ta-t* -t'v-i o o 1 o Tic</a/-4 ti-^ t-vi t /-x-t- 1 1 it /-i -1 /-» C«x 7'c1-£ai'V^ c trinir>k» r» n i-rl^-krtri 
X J-^XVXI^ kSWCXXO XXX^ VVyXOXL^X V W LXXk^X XXXCLL^X XCLXi3 I.L.3^\U. XXX XXXX^X W J.X U.XV.I.XW lSVOLWXXXO. OU^IX CL>3 i^LCX^d^ 

1 j ^ .1 Z JZ 1 J. 

wxxXV^wXX x.x%r*-W, w«xxw«- xxwt-XiC-iw^^ ^\.rX 7 w 7 x wxxw. 

B. Binding Partners 

wxit- xiiuiCJ uxiXLiiii^ jjaxui^iis mat ojjt'W^xxxwaxi^)' uxxxu. <x icii^i^i. cuxax}'L^ 

r\f^Te^r*Te^n civ<=» cjTxivori in xn/a r»ncir^m/:»i i c? i i^T tiip* iTix7i=kTiTi/^'n i ne^ r\inmninr T^*a-rm<=»vi o i •xtoe^rt ii-» rnio 

VXVb^^bWV^' LXXV MJLXX^WVX XXA VXX^ WXXMXXXXS.'X^ljy VyX UXV/ XXX V V^XXbXV/XX. X XX^ UrXXX\^XXX^ J^«.4X bXXW/X y^ljy CALJ^VX XXX ULXXO 

20 uivention are selected based upon the target analytes that are to be identified/quantified. 

XXXIXO, XWX ^^CXXXXpXVy, VVXXWXV l-XXV l-CXXgVl. CXXXCXX}^ IV./ Xi3 CI. AXW-VXVXV CX^XV* LXX^ MXXXVXXXXK. JJtU. I,X1»*/X XD 

preferably a nucleic acid or a nucleic acid binding protein. Where the target analyte is a 

jjxuLt^xxx, uxiv-/ uxxxvxxxxg, pcixLxx^i^x xo pxtixciaui}' a xciv-rcpLux, a ixgaxxLi, vji oxx axxuuu^^iy iixaL 

• /~ _ _ n _ _ 1. • 1 _ J.I . _ J J • TT T1 j1 , , 1 J • 1 . • .1 

•jj^ wxxxvw-xx J- i^xxxvxkJ uxxcxv j^xv/vv^xxx. tt xx\p'x%^ cxxv wiAX^vc M'Xxci.xjr Xij w. i^uk^i^x vyx ^x jr vv/^x w bwxxx, vxxv 

umum^ paiLiici is picxcittuiy tt icuuii, miu 5U luiLii. ^ ucviuc ui uic mvciiLiuii t;tui muiuuc 

oCVwlcxx vtxxxwx wxxL tyjJwi:> vrx l^xxxvIxxx^ ^cxxLiiwxL), xv^x CAcLixl^lw, xxxuxtx^x^ Ixuk^I^xw ci^xLxb wx vHxxvl^xxL 

sequence anu/ur nucieic acius comomea wiui pi'OLems m uic same uevicc. me lauer 
would facilitate, e.g., simultaneous monitoring of gene expression at the mRNA and 
protein le vels. Other combinations of different types of binding partners can be envisi 

^jw M .i.v.i.'Ntr; \jx DXVXiX iXl tlH^ <1LX L dlX^L CliC? VYilXiiXi LXXC u>t.'U^'C? WX liX^ XXXV ^XXLXUXX* XyX^LXXMUlil^ UX 

svnthesizins or isolating such binding: nartners are well knoVvOi to those of skill in the art. 
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1* "reparation of Binding Partners 



IVI 1..^^ A 

I ^ iit'if.ia~ ~~ 



Acids 



or isolated according to any of a number of methods well known to those of skill in the art, 

Ttt fWif^. i^"mVir^rlii-ir*(=*t^'f mir»l*air» cir^Trl r»cii-i ot^ -lorvln+ia/^ viQ+ii-rirtllxr /^i^/%^it^-i-t^rv -t^ii/^lA^j^ ^/^^^l 

-fcii v^u.w w^xxt^w^^AAXAVJLAbj bXXW XAU.WXVX\/ U.VXSJ- VMXX M-XX XOVXCXL^U. XXCXLUX CXXX^ J.XUVJ.V/IV' CL\^1\X 

xxw-vxwxw vi.wxvt-tj uxw vvwxx xvxxwvvxx Lxxwow v_/x oxvxxx XXX LXi-W <xx I, y^ooC'i t^^^sj jja.JLJLJH^ili_il^MV e;* W*. i^l^OJ^ J 



n 4 ^ I ^ ^~ , t ; A I / J. . A.f 7 n -r~> Jix tt-I -i /~\ _i_in • tt i 

ivii n t<i : ij If J f I .iiiyiJt^i%^ —M § .f 1 f n if/ 1 n tr \j ii'-m/ ii i r^^^ \ v r 1 1 i — i ,"»vrwTn<T i— i d-rrv/^-r 

— ■ ' * V «»■ w »-•• -w V c v « v^A^ .A-rvi'vrv* w>»4'%^# jr j.Tjt.wr f»ft>MHi y^.^x.M.'S/^ jk^'SJt.^ j ^ ¥ ■>J^% JL ^ X_^WX^* J>_y^^x XXX ^] XXMXI.'V^X 

J_/tXL/V^XCXi.V^X jr ^ X^WX^t LJ^XXXX^ X. XCU. MW-L 9 XNX^VV x.\^xxv^« 

10 Nucleic acids useml in the invention can also be amplified from a nucleic 

d-Vliwi OCUJLipXV^. jTV. 11UJ.XXUWX *w/X CiXXXJJXXXXV'atXUXX lCiV^iXXXXV4UC?J> XXaVli? UCCXX U-CJJV^IXUCJU, UUl LXXC 

polymerase chain reaction (PGR) is the most widely used. PGR is described in U.S. Patent 

TvT«« A izon nAO A iCon i nc a onn 1 cn ««j /i nzrc i oo o^n,: /irtoc\ rr^.- 

xNu».t,uoj,^wz., tjuo^j^^xj^^j -tjOUVjX-?:?^ axiu 'i-^i^'u^^jioo, <xt> wcxx fcifts xii omxsj. \iyo^) auitsnui^ 

. X ^ \>r . X WX.X. WXXI.(4-XXO XX y t-ZX X^(.Xi:^XXXCU bVVW l-/X XXXXWX >J> L3LX(^k7UC4.XXI.XCLXX Y WV>rXXX4^XWXXXWXXt.iXX Y lxu<xxw^o 

w X •i' X X " 

1 ^ tiiat iiank a target sequence in a nucleic acid, A repetitive series ot reaction steps 

XXXVX^XVXXX^ LW>XXXj|^XC4.l.^ \^^XXCLi. UX CXLXWXXj pXXXXX^X CIXXXXWUXXXX^^ CLLXU. LW1X<3XVJXX LXXV CLXXXXWCLX^M- pXXJ.XXV'XO 

by a DN A polymerase results in the geometric accumulation of tiie target sequence, whose 
teimini are denned by the 5' ends of the primers. As denatviration is typically carried out 
at temperatures that denature most DNA polymerases (e.s:.. about 93°C-95''C\ a 
20 thermostable polymerase, such as those derived from Thenmis thermophilus, Thermus 

U-VI Wf.Ui.kXW Vl-U \ X ^V| WX X XXX/XXXX U-kJ XXCXV CitJit XtJ I. ¥ k/XVdrVXX y U-OWV^ XWX V^'^k^XXOXVyXX t'W U. V WXVX kXXV XX^WVX K.yj CXVXV.X 

>ii It 1 1 1 It II li^ I I II II V I I I t~:i ^.*Nt-^ nil v.rn-.ii t-r X t t-^i IX Ii If 1 t'.vt'.it-: 

In a preferred embodiment, the nucleic acid is created de novo. e.p-,. throueh 
chemical synthesis, in a preferred variation of this embodiment, nucleic acids (^.g^., 
25 olieonucleotides") are chemicallv svnthesized according to the solid nhase nhosnhoramidite 

^ ^ ^ - — - - — c> - - ■ X" X X" " 

triester method described by Beaucage and Caruthers (1981) Tetrahedron Letts. 22(20): 
1859-1862, e.g., using an automated synthesizer^ as described in Needham-VanE^evanter et 

7 /"I /^r» A \ A 7U 1^/^-?^-!. A . ' _7_ r» _ - -t ^ -I 



ti^t/. vA^v i/jY»*W«'*fc»*S^^j.»^ (• wi.<^ ^ i-wkj. x^e-r, vyj.^rf'-x vyxvyv-f« X V»-X XXXWWi.*.X WXX WX WXX^V^XX V.t.WXWW l»X>-»-W«J, V V xxx^x w 



1 ii^i^ljiT).7i<:li V ^ xo l v l iv i}e;iiviiii it^^i i 1 1 v c::^i i i ini 1 1<^ i i vr:; /li^i viniiiiiKr; c~;ie:ii.>i i ( ii ii ii ti ^.ysx i ii i i v 

- " ✓ * of X' <^ JT — ^ ^.^--^ , ^ ww^~^ ^jj-.-- .w- 

^ r\ _ 1 . T TT^T _ _1 _ *1 1 • 1 ink • /•-*/-^f-*<-S'\ X ✓-tT •< <^ /-» 

-HI I «anir"*xi-.*^vfiiM rnji-» i— t i-' i i 5i c n <=kc?r»vi npan m i-^picn-tJ/Tt-* cmri /=» frni <=» v i i u x i / f / "X * i ■< i. 

vr V4XXXWXX w^^WAAVMA^w ^x.X \^WkJVXX^/\^Vl- XXX X WLXXUVXX VUXVf- X. VX/ ^XXX V/X ^X-/'V^w^ y \^ii>i \yiii>, x^ / 

149. The sequence of the syntlietic oligonucleotides can be verified usmg the chemical 
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degradation method of Maxain aiid Gilbert (1980) in Grossman and Moldave (eds.) 



•' ^ ✓ — - 

t-^ A -^-^U. ^ ^ ^ i A J^Zl Jm ITi J.— 

U. Ail H U U U ACS/ All tl U U U YJA'^j^ lligiltS 

A 4.-1 3_. JJL J?_ . __ _ 1 • 1 • _ J . _ t 

/-^ 1 1 1 1 1 )i It I it-rx c 1 r >^ r 1 1 1 1 1( If I \/ i I'n ijrrif-»n i s: i r^i" i t vf» ia « mnmn rr n?^ •rT"n«=»T'Q r»c»-r» r\/=» 

pxw\^l.l.o^^\^ «. jlxw.ixxl;\-/X wx Ai.i^»/tJLlU^^i^ VV*»^li IVllUWii LU LilUi::>Ci UX OlVill ill UiC Oil V.'^tJCJ, t^-X-J JTlfcUlUW 

D- T / -\ riOON y< i._r7-__7j . A T -1. - . -K r i /~\ ^ t~\ • ttt t t t . t 

.ukUAW -/^ »J y ^JL.tfiriff^\^\ffi-\^»Jt j a. .A^%/t-t^\^t M'C'l^f ^ jl rx V/l-f (-l-^k^frj V.^WXVX k^^XXXX^ XXtlXC/WX X^/Mlw'V/XCt-l.V^X J MJLXV4- 

Inc. N.Y.). In one embodiment, antibodies are produced by immxinizing an animal (e.g., a 

rauuAi^ wliU ail iiiuiiuiiu^cii i^uiiiamin^ uic cpitupc lu uc uclcvj^lcu. a ilUmuci Ui 

immunogens may be used to produce specifically reactive antibodies. Recombinant 



t.^- XI ^ L' 1 , . X' x1 3 X- _ ^_ _ X' Xl 1'. _ _1 

iiit-riiix M If-". irit-». ri rt-r ! t-^.r I t-ri I i rri i ri 1 1 1 ii lut-^r i v 1 1 vr iiit-*. ri if k 1 1 k :i i < ii i *ii i 1 f 'f 'iTT-f-'vnf iTif n n ex mf^nf ^/r i f 'insj i 



impure form. Synthetic peptides are also suitable and can be made usins standard peptide 

b^ixuxii^^Mi^ ^-'ii^i^niiSti}' v.»^eic, <?.^., xjaiaiijf oiiu ivxciiixiciu, uuiiwi riuoit:^ J. f^jjtiut^ iSyrurmiSiiiSii pp. 

3-284 in The Pevtides: Analysis. Synthesis. Biology. Vol. 2: Svecial Methods in Pevtide 
Synthesis, Part A., Merrifield et al. (1963) X Am. Chem. Soc, 85: 2149-2156, and Stewart 
et al. ri984'i Solid Phase Pevtide Synthesis. 2nd ed. Pierce Chem. Co.. Rockford. 111.") 

T\ /I ^x* . j-^^x- ^£r ^ 1 _^_xi1 1—- . x^ x1 

f\/i t-^. I I II It 1 >; f 1 1 1 1 1 I If 1 1 II '.I I ( II I 111 I If 1 1 \/( : 1 1 1 1 1 >i I >i 1 1 1 1 1 If If 1 1 t-^.x t*. K i II 1 \A/ i I t f ) 1 1 11 1 vf-*. f 1 1 n:k I I I 

..-1 .Tri«/-» . • »-»p.-« ftift. 

■Ll-L LXX^ CXX L. XXX LJX XVX_ CLXX XXXXllX L.|.11\J^ V-L-L -Li^S XlJLl/V^VU- VV JL LXX CLll Cl\JL^\JL\ a.l.L\. CJLi_X\i. CLll CLLLLLI.XGLX.O XD X IXXllXUl 1 1 /.^iX, 

bleeds and determining the titer of reactivity to the immunoffen. When annronriatelv hi ah 

" C - • - - C? ■ ■ —JTX X mf 



titers of antibody to the immunogen are obtained, blood is collected from the animal and 
an antiserum is prepared. If desired, the antiserum can be ftirther firactionated to enrich for 
antibodies having the desired reactivity. (See Harlow and Lane, supra). 

iviiiitiii.>itiimi >iiiiiiiiuii r^.'s I 1 1 I itr, t 1 1 ii ?i i i it^f i 1 1 v \/>i i 1 1 it i s: i t^.i ".iiiiiiitirrx i;^iiiiif>ii iti 

I'XXV/kJ^^ dX-i-XXXW*. XXX bXX^ CXX b. X^XXWXXjr, L^j^X^VXX VWXXU XXWXXX CXXX UXXXXXXUX XXXXXXXUXXX^WU. VVXLXX bX ^woxx^vx 

PiTil'IP'c^'n nVrz 1 Tl~il"i ri1"1"Pi il vr^f^ i':rii"i i'mOm 1 V "fllSli"!!"! \a7i1"m m iTix/F'/i mi'iiH i~'.m.1] i r\(^.f^. iv^ i~i m I PiV ^illi^ 

WVA^ A -ww^ ™' •»4<.4lhi«MNAd>»'^^«l. V ^p.*, 1.* ^^pfc.JkAAAA'V.r «fcA«^ J *..^^^>*rAA » » A«*JkA WV J^JkA^ S*^^ -.^Jk^^^ W WA Jh. ^ »«m^ W , ^ J.»^^AAA^* ^fc-*."*. Jk 

I OT/=»in I I \-j t IT/* / /■M/1T/1/1'* #7i^^M *N I I _"\ 1 \.i I /\ I r <j-r-fTr/a za-M-» /-\ /~i o ^-t- i-Kv-i-i-v-i/-vt^o i t-t-oti /x-*-» 

XVXXX1JI.V/XXX y-L.^ * "^^^ • J-Htlltt^t lUb. \J. ^ ± X—<^±^ J, .Z~\J.UV^Xi.J.CI.LX V XXXWUIV^VXO \JX XllXi.XXWX LCXXX^CLLXWXX 

methods well known in the art. Colonies arising jQrom single immortalized cells are 

•■'WA. wwAAWM- A.x^A Js^ X VX M- W «.X V^XX WX ClxX Ul, 1^ Vl-X V/A. ii-AAV^ v».%>rh^XX WVX kJ^^WXxXVxbjr CUXVX CixXXXXXl>jr XV^X bAAW VAXXbX^VXX, 
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various techniques, including injection into the peritoneal cavity of a vertebrate host, 
thereof can be isolated by screening a DNA library from human B cells according to the 

rv*=^«-» I 1-^-*.^+^^ <-ky-xT ^1 1-** I i-i-cT TU-. ^v- ^7 /li'iOi'W O^Jvj- /i /T - T T c' "ioOi Oi . 

L£i^ii\^icLi I II I iiA I I J t J.LI 1 1 icriL I ijv I i I iTsi' f<f. fji. I \ c\^j I i^fzl.P.Jit :t-^. ✓.«+n ■ 1 / i— i y /\ i iSlii'.ii vt-^r 1 1 ii-^rif '.f-^G 

can then be expressed recombinantiy. 



also be produced/selected using phage display technology. The ability to express antibody 



r-\ -| l-^ I + 1 /-I I r-fc fx f\-t I /-^ 1^ -< ^--1 -t t-^ jnr ^4- -i "t t ^4-^ fy^-v^^ /-x -4- '4--*-* -#^v-x ^-^ I -« -^-^ -m** v >>. -4- ^~w*i^f^ ^ ^ -4* ^ -4- . ^ I / \ I I I 

wrsoiL-JiV-; tA_j i^viicVLt d- sSlXl^X^ UiiiLllii^ CilXUlL'VJWl^y XX d^XXXC^iXl XXVJXXX '<X XXUXCIXJ' C*X ^XC'i^tCX tXXi^tXi LKJ" 



-LXWXX«_/XXXVX.XJ.X^ V>XVrXXWUft X V/^V^XVOjl? i.4.U,ULL/V/W.^ X.X U.^XXX WXX \JX± ULXW 01^A.U-V/V \^J. 2^XXC4-^V.» ^^J.XtX^W 

u.x£»jjxay oxx axxtxuuu^ xjia^xxcxxt gcxxc xs uxscxlcu xxxlu lxxc g^cxxc cxxL^uuxix^ a jJixti^c suiifciuc 

Y^ifr\'rc^\ir\ I'l^TTT^ on/i xl-^/a o*^t i Vxi^rixr tVo rri^ iai-iT...'K\TTT •fincii/^n i'\v>rvT<a-t-Ki -Jet y-ii c»f-\l «ixr<a/^ •t-V»/a ■«*\p\<inr^ 

J^X\7VV/XXX yjJfJLXJLj CiXXVX UXV CUJLLXLyV/VX^ XXCL^XXXV^XXL~J|^XXX XUtOXWXX JpX VjT l,\^XXX Xt3 U-XOJpXCL^ V^\J. VJXX LXXV^ J^XXCLj^V^ 

suiface (McCafferty et al (1990) Nature, 348: 552-554; Hoogenboom a/, (1991) 



(TIT J.!:1 xr.- _ __ ^ j-l -X' — 1 -C^ _ _1 

t^XXXwW V4.Xw bU.X VJ> ^1- 7 JI.X WVC^XJ.AN>rXA.l^k^ V_/ X J. V^XW WkJ. -A. W -1. VXXW UXAV>t.t^W b-U. W VC-XX W V^XX l»4-X 



pxxagc^ u«i^axxxx^ axxtigc^xx uixx^uxxg axxtxuuu^y xx agxxic^xxLO 'L/axx uc; C)«:?jjaxaLc;^.i xxuxxx xxvjxx-uxxxlixxx^ 

. t 1 J » . . r»o» . * * t i 1 /■% /e r-\ r*r* , , r /'^ r\r\r\\ -x t , '^/^r» r\ 

^xxM^v ^ 2l ^■'^'■■^■■■^^-L-*- u.xxxxxxbjr wxxx wxxxMbvy ^x dj^xx^ y^xrxw v^Mxx^x bj' wfr wtf'. \^ X ^ ^ \y y X T b<t-f> i^f ^ \\j » 

^^^). J_-'CpCXXUXXX^ UXX IXIC? HXLLllLiy UX LXXC tUXLXUUUy JJLa^XXXCXXX, CXXXXL^XXXXXCXXL XdK^tUXti XJX xuxu - 

1,000,000 fold are obtained for a single round of affinity selection. By infecting bacteria 
witxi tlie eluted. phage, however, more phage can be grown and subjected to another round 
of selection. In this way, an enriclament of 1000 fold in one round can become 1,000,000 

jLuxu 1X1 iwu luuiius ui i>cicv;uuii uviuv^itiJLci ly c;/ ^ i^'z^'u; lyaiun^, jh-d; ^jz.-j->'+;. ixiu2S, 

W Y ^XX VVXJ.WJ.JL W4.±JLl.WJLiJ.llWIlLO CI-IW J,W VV l^AVXCLl C-t Cti, \^Xyj^lJ t/» JKiC^/.. JLMlkJLs jL.^Z^ . ^JOJ.-^>'/y- 111 VtX l-XJJXC 

ruuuus Oi aiiiruLY selection can leau to me isolation oi rare nnaae. c^mce selection or me 

I^iic4.^v cuinuv^vx}' ixuxax_y uxx oxxlx^^xx xt>i>uxta xxx ^xxxx\^xxxxxcxxi, lxxc; xxieyuxxL^ Ui v^xuxxcii uxxxu 

antiRcn after as few as three to four rounds of selection. Thus, onlv a relativelv small 
number of clones (several lumdred) need to be analyzed for binding to antigen. 

Human antibodies can be produced without nrior immunization bv 

* X •» 

displaying very large and diverse V-gene repertoires on phage (Marks et ah (1991) </ MoL 

T\ ► 7 ^*^-4^<^/~T"v-»- 11* ITT t -r T .» 

X^f.K^f» <^ S.~^ ^ / /• XXX V/XXV/ V/XXXL/»-^V*XXXXVl.XV* XXCtC t.(.X C4,X V 1-4 CXXXV^ V I X W lu/^X LWXX UXWtJS^XXt XXX xxuxxxctxx 

>■ ' AA X X 

j^^xxi^xxvXMX L/XV/\JVX X Jf XXXjjlXV/V L^O tXX V XOWXCVtWW- XJ. Wl-XX ^LXXX1J.XXXJ.U.AJ.J.^V>U. U-X^llV^lO X V--'4.\.. X XX\^ 
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repertoire which is then cloned into a phage vector to create a hbrary of 30 million phag 



onn 1 /ao / Of i^c< ^ I i it^ji_ji \ / n /j ^ i w-i • f i % *s.vi ivir/. i^^-i ^/ / ifi(i'j\ 

L4-l.XLJ.C/W\.I.A.WO l^J.Va.Ct.l.XV>3 Ot L^t, ^ ^ 1. J tV , JVJ,IJL. JLfll/L. ^JQX—^-'^/j lV±<UL±S.i Wi» ^IJ^^J ^» 

7j^^/*T» 7 7 . I/^. '~T'~7r\ '-TOO- -T X7jrT:j.l 7 /"t c\^'~i^ mt^-r^y^ T- 1/^ mrs. ty rm^A i 7 

jolu/ ik^i^nnoiu^y. iu; / /::^-7b3; varuums e;/ UL \ s^xvmu J . iz: /z:>-/^^; V^iaCKSon ^2/. 



5 antigens by selecting directly on intact cells. The antibody fragments are higlily specific 

thr thft p»ntiaen iisp.ri far sptlftr.tinn anH hnvft affli-iitiftQ in thf» 1 iiA/f tn IHO tiA/T rnnnrA /'A/fcirVc 

etal (1991) J. Mol. Biol. 222: 581-597; Griffiths a/. (l993)EMBOJ. 12: 725-734). 

r^r^ • , . . • , • 

0 T"l"1 1 •frx 7 "t"/"* n <"r-f»£i /-»+^-t" s^y-x ■«'»*•■« /-v-i'* /-r«^-«-» n 
C4.XXXXXXLV ex. tlXWCLLl^X LJl V7 t J\J 1 LI I 7 LX iJl £X1 1 L i 2^ I I . 

-■ W X" X" — o 

10 €. Binding Proteins 

^ 1. _ ji • j_ _i.'._Ji- _ ._ i 1* f 'ill 

in /»ri*-» *-»n^i If n rrif-»n r i ni-» mnriinfT nnvm*-^!" f»!sn ci mnmnrr -rwr^Tfain ■vniToni^a 

L'XllM-ill^ t-J I .lia H itvi iJ-i. lO- Utit £11^ iXiJL llXllltC^^l XSJ^ iGOGjJiAJii Wj-eXi h>UJ.J.CiUC^ iCUGjJtUXiS^j 

receptor ligands fe.j?., cytokines, growth factors, etc.\ transcrintion factors and other 

nu^-'icxv^ a^xu uixxi.uxx^ pxuLcxxxSj aa wcxx £i2> xxxc^xxiucx^i u± uxxxuxxx^ pcuxi>3 2>ui^xx aa uxutxxx-avxuni.. 

1 5 Bindins proteins useful in the invention can be isolated from natural 

J, ■ 

soiU'ces, mutagenized from isolated proteins, or synthesized de novo. Means of isolating 
naturally occurring proteins ai'e well loiown to those of skill in the art. Such methods 

«^ X "■ ....... 

X^^^*. — ^ -^^4. 1 Im.^ A 4. ^ J.' _ - 1 ^ _ r , .A XT J- * _ . J _ : _ 1„ - J r 

1 1 1 1 1 1 1( 1 1:^. iiiii y\i ir. iiiii I I [ r 1 1 1 trt I iii i '.( ii i vt^/ 1 1 ii ii im i iiniit^.iii i ii i ii i i < '.m r 1 1 ir i ii\t^i \^ i rii '.i i if miO 

• f/-», ••. .» ■ . -t -« ■» ■« -< 

CLXXXXXXWXXXUXXX •SLLXXCLL^ UX WV^X L/X LCLLl VJXX. CLII.XXXILV V^l 1 I V j I I 1 1. J LI f I J I I V . ^lillXllllI i^l I I I. i I I I n.l.i. / ^ I n.l II I V . WCl 

" -. - . - . . . . .. . ., ^ ^ j_ ^ J ^ ^ J ^ O — - 

Or\ - 1 -1 *- ---J -1-1 _77 n n_ _. /ir^ri/^x t-i i • T-* -/^ 

VA W^i." VA W^AAVA ^krfAM t.U.AW' VAAW AAAV.'W y W V 1 ^V*>»W# X.X.* Hw/ V/ V./ W W ^ X j.' W jfcrf ^ JI, t \^l/\^trt Ir itj *'\f KrPP I 



Nnnnerer- Verlap^. N.Y.: IJeiit^iCher i {^)^){)\ Mathndjn hi KnTvmn/ncnj Vnl (iui/ip tn 

J. O ^7 _ . - _ - y — _.. ^ ^ ^ ^ rm f-^ — .r, , ^ , . - ^ ^ '*'0*' ' — w— . ■^wr-^w-—- 

Protein Purification, Academic Press, Inc. N. Y.). Where the protein binds a target 

rPiversihlv. flttinitv mlnmn.q hf=;flrina the tarcrf^t f»?in hi^ nisj^H tn ?iffinit\/ i-iMiifV tht=^ nrntmn 



Alternatively the protein can be recombinantly expressed with a HIS-Tag and t 



CLJLXU. LJLXl XJLJLW/M■ 



_ _ . n ■ . 

'ic- rvi-'^i /ivi'i'A x^i-^-^^- — . ^-i. — ^u^, 

y ^ ll>tlllV.> IMI "T-/ I V I tMllllIil>1ltlVJI>1IMIV 

^ >t ft* >.-<-«♦-<• .« t t • t 

XXX CIXXWLXXWX WXXXUWV-I-XXXXWXXX- LJlVy LJll 1.1J.XX1^ L V./ |.V=/X1JL WClll UVy VXi-V^AA-lXWCUl D^limtiDlZj'teffeJ- 

_-l a 3 _1 . • 1 J.1 J ^ J.1 • j_ _ _ 1 . • _ XTT n _ . _ 1 1 _ JI • _1 _ 1_ _ _ 

lisiiiiu >ci >i I If iM I'r I I ".ri*-"! 1 1 If I ni-^r II If iM s: V I II I if-^«*: I vj 1 f-»f • rrm / 1 1 if^vj \n/ nf-^T-f-* mf-» f ii-»VTrf-"f 1 «i 1 nwf-*/"! nf*nf'P»o v^^rf^ 

li^l-'AAA^p V«>«'AA«,«V«>A VAAVAAAA V*^A J^WJ^VAV'^W AAWAAWkJAkiT V^ff V/A AXAA vj^ VA VIs^ . *T AX^A W VXXV XAWI^AA WV* luT V«* 1^ W Vj^ %^ WXX W/k7 MiO. V/ 

i^XCltx v»..'JL}' OlUJl-l, HHi/ lll\^Hi>«.^l,HV^ ixxci^ OJXlUXCiMZjCVa as SXXX^lCi VJUXXtlgCHJUO jj^jiyjjcpLxuc 

^» AAWXX/ XVI.X^WX XXXV/XN,/WV4a.V./kJ V«.XV^ x^^ImTAANi/u^ Vt.«^0\i/\^Vl-V.«XXW>..«tJ V/UXX VJ\^ O JT XXUX^kJXZ^V/Vt. U^j^ULL V^%.>^Xjr \^^-LX \J \J I. 

30 more units) and then fused by condensation of the amino terminus of one molecule with 

vxx*./ ^wxwr^vjrx vv/x IxxllxvAO vrX uxs^ waawa xxxv^ xs^v/ vlx^k/ Lix\7X^Ujr xsJxxlxxxx^ u. ^v/|-^vx>^V' L#wxXv^. xxjLLo 1^ 
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typically accomplished using the same chemistry (e.g., Fmoc, Tboc) used to couple single 

CUXlXXXVy ClV^XVI-kJ J.X1 WWlXJlXXXVX u/wt^tx^^ o V xxux^oi^v/x o. 

J- X 

ooliu phase synthesis in which the C-termmal amino acid of the sequence is 

<5TTO Hi 1" /~\ t V* O /~v 1 11 Hn I ^ t-m v\ /"vt^i- +/-xll/-x-»"»T<=k/H f <-i I i-\ r\ t-l -i 4--« »-v + + I-* <-v -•/•^■ma ^ •< -a-v « ^ ^ - ~ 

acids in the sequence is the preferred method for the chemical synthesis of the 
polypeptides of this invention. Techniques for solid phase S5nithesis are described by 
Barany and Merrifield (1962) Solid-Phase Peptide Synthesis; pp. 3-284 in The Peptides: 

An/jlvxis: S^)nthp..^^^: Hinlncn) Vnl 7" Srtp.nini Mothmis: in Par^tidp Shmthfuaiis Part A 



X.V^XXXXX\^XV*. V-'t fc^fr. \ 1^ ^ \J ^ i %J . H^ltl: KJK^i^ KJ ^ , ^ ±-V^ " Xrf X W. CLXX\J. U VV CXX L L^t. I X^U-Ti 



XIX tX pXWXVXXWVX \^XXXUiWV,|.XlXXWXXI.^ LXXW l^XXXVXXXXgj pXVJVV-'AXX VCXIX CX1»3V» _pX\JV4.U.V/WI. UDXIX^ 

1_ : ^ r^x T A ±.1 J_i r~\ n _ . :„ t i . . . j.' „ Tr-w t a „ _ _ j1. _ j. 

t'l-^i '.I irri n I nun I i iixi a\ i rif-^i rif k ij i if iij \/ t T<-»ri rn i i \/ iniu in \/i 1 1 \/f-»s: cr<^ri*-»rM i i ri ir m i iivixa u if-»nf»fr* tpimi 

encodes the binding protein, placing the DNA sequence in an expression cassette imder the 

vx^xxu.vyx vy^ c«. j^vvx VXWUXI..UL. J^x vxxxvy bwx ^ \^jrx.j^jL\ytjijxxx^ kxxv/ j^xv/wxxx xxa xxv/t^:!!., Xkjwxt^i-xxx^ bxxv v^v^x vov^v^vx 



15 protein and, if necessary, renaturing the protein. 



X^X -<(X X WXXWWVf-XXX^ l.'XXXV.XXXXC I^X >-/ kV/XXXk} V/X O ^Ll^kJIV^VI U(.V,,«XX^^kJ \^X t.XXXa XXX V WXXbXV/XX \./C4JLX L/V 

W (w*' X A 

X VObXXWULWXX CXj^J^X W^XXCIL-V^ O WVj^^l.^XX\./Wi:> \^X V.1.XXW\^L ^XXVXXXXWCXX OJ'XXLXXOOXO XXXWLXXMM-O OiXV^XX CXO (•XX\k> 

1 ^^1^ -^.i — - _ — J J _4?XT ^ _x ^. / /1 ^"\'-7f^^ % ^r^^i^ r? i /C . i\f\ f\f\. xi 

piiUispxiuLiACisLCi iiicuiuu ui iNd-ifciiig e?/ (^ly ly) iviein, jc^nzymuL uo; y\)^yy\ uic 

j^xx*-#oj^xx\^vxxtioi.**'i. ixxv^txxuw j_*xwvvxi c^i w*. \Ly fjf J ivii^ifi. jjjfi£iytnui» vjo . xvyjz-x^^Xj txx«i;; 

diethyiphosphoramidite method of Beaucage a/. (1981) Tetra, Lett,, 22; 1859-1862; and 

LXXV^ idUXXLl auppUlt XXXC^UIUCI. \J± KJ,iD, 1 aiCilt ±NU. tj'+JO^VUU. 

r^TxT A *=kTir»/^riin tVif* ripaQn'<=»/n I'^in/^innr rM^/rr/ain i^o^i r»an r\*3k f>vr\T(=*c!C!<=»ri in ci TT'CJ-ri/ariT' 

X-*^X -tX X S.rXXW>Vy V,I-XXXC, VXXW V4.WtJXXV^V^ C^XXXVtXXXii. k^X Vf U>./XXX\ / V/tAXX l-^V/ ^^^L^X XXX IX Vi^XX«k/l.r 

^ 11 1 < 1 ✓-N. y--^-r ITTTT Til' T 1 111* r-f-^l T-N.-V T A 

v/wxxo, uvxvxx ct-o bxx^ v^v^l^, v^xxw bxxxu- xxvx^ix ^vxxL3 xxxxwo (xxx\.x xxxjr ^xvyxxxci. WWXX XXXXWO. X xxw j->rx ^.z~x 

sequence encodmg the binumg protein is operably liiiked to appropriate expression control 

bv^qUwlxOwi^ xv^x wcx^xx xxOi3x pxw\.i.»-i^w cxix w^pxv^i3i5xwxx W'Oxxbtru.vt. x Oi x^y, i^L^tf., CAcuxxpivo Ox 

appi'opriate expression control sequeiices include a promoter such as the 2^7, //^^;, or lambda 
promoters, a ribosome binding site and preferably a transcription termination signal. For 
30 eukaryotic cells, such control sequences can include a Dromoter^ an enhancer derived, e.s:,^ 

I L WXXX XXllI IILIII\.Ji£l«./17lXIIII i^EZil l^D. L} V "TVJ- \^VLi7llltZ.)e'n.lllVlll.ir^. t':/.!.. . i^llll t\. IJI.J1V CXLX^I i V 1 CLI.ll 1 1 I 

^-j _ ^ ? • o ' 7 ^ 3 " — X~ " " " <J 

sequence, and may include splice donor and acceotor seauences. 
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The expression vector can be transferred into the chosen host cell 

AVllWVXl lJ.XwlxxvyV4.tJ UU-V/XX V/L4.X VX i.|.Xi.X WJLXXVyj.XU^ Li.CLl.±L5XKJXXll.CLL,LKJ±l X\JX ZJ/, C't/t * dill,* WdlWlLLili ^^'litJs^^'liCtLC 

ucauiAeiiL ui cxcuuupux<:iuuii xur uiaiimimiciu ceiis. k^eix« iransiormeu wmi me expression 



■t -1 



VCwLv^x WCU.X owxwurLV^vx i WO-LO LCi.iii-'W' Lvj cliXLl UHJ L-IWD WWliX&lX^Lj. !_*^ ^QXX^d W'UXXLi^lXXXCPU- UXl IIXC' 

5 plasmids^ such as the amp, gpt, neo and hyg genes. 

Once expressed^ the recombinant binding proteins can be purified using 



conventional techniques, £is described above. 



v/IxxCx. uxnuxxx^ paxLixcxs z:>tuiauic lux use xxx tuc IxxvciiLXun xil^^iUuc su^mti fcuxu 

10 carbohydrates. Sugars and carbohydrates can be isolated firom natural sources, 

■I 1 -I', 11 1, /-» .1. -I , ■§ 

^CXXX pX lAOXXX^ LXXW WWtS J' X LX CL11.3XWX Cl.i3 LXXUL j^X WX^LLWW LXIWOV l3 LX ULV LLXX WO 1/1 V t VIJ LXV-'IX 

enzymes can be used as regio- and stereoselective catalysts for the in vitro synthesis of 

v.'ii^v-'ocis^^^xxaixu^'iio \^lt/xxxiva.vvci cit w*. j^z^j yx/iui, SJtuK^ri^tiv* ^ k^^'^^ijj, oi<ai^iixcu.iDJ.&iao& 

15 can be used in combination with additional slycosvltransferases. For example, one can use 
a combination of sialyltransferase and galactosyltransferases. A number of methods of 
usins sivcosvitransferases to svnthesize desired oiisosaccharide structures are known. 



r\ X r^i 1 1 i II ?i I V I 1 1 L"! 1 It II I .N y\\ r: i i tr.'si m i i ir^i i 1 1 1 1 1 1 i i ii .f. mm \ t ^/i 1/ ^^ y. 1 iiii*</ tJt 1 i"^'>7ti a §j r-t< 1 ti ti 



/ /n^T-T/i #-x"N* / *\ -4 i I l-/*:»-f-£>t-kTO "N -*-N/Ak/ll "N -t //I "N/l I o /I "s /I "v -4. I K» «a i^vi r7'\ ^ o or-i/l 

v^/M://f». \j^m/^-/. ct.xxvx w.LJ. J. ULWxxLt3 ^ . ^ ^.L/ / \y . ^._;/~r.^^x. cu.xv4. ^ .^~T^>_y w^— / . x xxw v/xxzj v xxxv^ls cu.xvx 

2,0 Q11 riQf f a+Pis: i~.>ir"i ri^^ P.rir'ri l^irl^^ri in nVT mitlfii Vf^\\C'\\C\X\ rri1v"MlTe» Til' m ife^fninl'Tx/^*] \/ tllF* 9'T\'V\TXY\f^.^ inriH 

A— f V V>I.V>'>-' VJk ^.^VWk/ WMMkA V./r w 1^ ^.rjliAJk V-TAAilkV^t. fc^lUbA JkJkAA. V-hVi^A A W^-Vv^ VA A-^ A A AA<( >. W M>A V^A WI.A V WA A AbV VA * VA^ <) bAA>i' ^AA<^^ AAAW.-r li><kAA>>fr 

reagents for a second glycosyltransferase cycle can be added to the reaction mixture as the 
first glycosyltransferase cycle nears completion. By conducting two glycosyltransferase 

1ft vftssftl. nvftrall vipJd<5 p\re. imnmved over rironerinres in whirsh 

an intermediate species is isolated. 

X. 7 I V J t:;! I II i( i>s ( 1 1 i : I tc^ I I J 1 1 I >■ V I 1 1 I ivz>> y^i rz 1 1 r^^si .111 jr:i 1 1 ^ v ,1 t/i 1 1 w #</ fji. 1 1 ^ "7 ^ 1 . / ai /// 

— - — — -— — pr ^pr- a A M> A ^ir W ■ ^ >«» <•* «r.apt^ ^ m-^ w >■ ■ i i ^ > <»s ^ ^<w> »^ w w v « ^ w« ^ *^ ^ ^ » v * ^ « 



7 /~t ■f/^-l/'/IN /~r.(^^.^/— -l-x •r^'.l* 1 1 n -I It'll* 

V_^/ ('V/#/ «^I^V^»^ XjSifXy^ ly. /^~r~/^^. JL^XXV/XX^ . xxx LXXXL? fcXL/^X V/U.\./X1* Ct OV./l> V^X O l,l.g,U.X ~ l^/Ui^V/VX l/u-xxvxxxx^ 

1_1 1^^ J 1. 1^1 1- 1 3 J I. J uz.^^ ^ . nT'l l Ji ^ 

I 111 H '.K ?«i I >i I M t^.y\ I ir.i I w 1 1 1 1 f—.vii f » nil \i MC I irtr^. 1 1 i t-.i i \a/ iiii iiiiit-*.iir.iii iiit^it-^.t'.iiiiv.^ vjrtitiiivi i iit-". iiiiiiiiiiivi 

A V Ali-r W^^.^'V ^IfW V r A Mh.A ^iirW^%»^AA «^ A*.^ WA** ^ ^^A V*V «^ . T a .tAA ^^AAAi^^iTA VAA^* XT^ *^ V WA4.*A^^ ^.-I^A "V-^ ^^J^ • A AA^i^ «^ %^.^A ««»AAA^»><^ 

^-'x^J^-'X^>l3 C4xv xuxxxvv^u. i^jr x^-zCi^LX vxu^ vcl^xx j[^xwLwvuixxg, ^xwixp. -ti. wv^xxxpu.i.^x ^xwgxcixxx lxxx.^'XX 
Hpst Finn iTifiQ <=!Y5»r*.f1\7 wfiir-ii 'hiiilHiTifr Klnr-.Vc rrmct Hp? nHrlpirl tn flip rpicirttinn tlnnt tli<=k 

^^..WAAAAAAAWW ^W*. ..A^ T T AAA^XX ^A A^A AA^ ^ A V. WAl.^ AAAV...^V «.^X^W«. «.-.W A%^«,^*AWAA W VAA«.*. WAA>^ 

30 sequence of reactions fi-om fastest to slowest produces the desired compound. 



A _i ^ ^ 




■ » Jl 
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_ __ _r-» oo -f-z-v W\A 

LXWXX CIO LW 



^cxi j£LiJ ii::^ Kil iJiiiiiiiiM I I itr: i <i 1 1 i r-^.'Ni }i ii ii 1 1 f i w iMiwtri m i m i v i t-:i .x i i i it-^ iiiiicvivJt^ i it-.i \A/t-^t-^Ti i ri f-* mn/imfr 

partner and the substrate is preferably chemically stable under assay conditions and 

u.-rr ^..^.^'L.^ti ^ 1_ x_ T £l t_. i_ • ^ T._ .1 J*j_r _ ^ ^.1 1 • t 

iivfiiiiiiiiifit; r-.iKiiiwii III I i<r I rt-'t-'. I v s:iiiiiriit-^ in Miiiit-*fi1iQ vftiiii if iiiu in if ii v\C\T\ iri<=» iiii i/'ci nrf=» 

~~ J j-"^ -WAAW WW Jb«. WJk ^ wrVAW-V^AV AAA WV«i>£W»WX^ b»t_r »-» w A A A A|_i . A. A A k«.Vr*.V^A VA A Af^ XXXXX'^<>X^V/ 

5 should preferably not produce significant non-specific binding of target analyte(s) to the 

■''^•-■^^•'AfcA^.V* AVA-WHA^ AAJLWt>AX\^X«t_* J.V/X XXXXXXXV/ »^XXX<_<XXX^ XXXV/XV^V^ MX ^ U (.V VWXXWl.^ V^X kJU-l_/l>?l.XMLV/l3 CU.^ X'\^X\-/ VVXX 

in the art. For example, the binding partner can be covalently boxmd or noncovalently 

WVkMVXXVVX \.xxxv^vx^xx >J>JLy wvxxxw \jx. xxwxxoJ^v^N./xxxv/ i^wxxvxxxx^. 

Txr 1 X 1 \l i J. „ J ! ^1- ~ C ' J _t J ^1 

11 I '.1 1 \/ >i 1 t-^i II I II II I ( 1 1 1 1 u I \A/i-«.t-'.i I v\ I '.f 1 1 1 1 1 II 1 1 1 1 II I M r If I lilt-*. s:i I n '.e-r i s: t \ ir*siyri-*i i i rif^ 

A A. W «^ < «^A'««'AAV W VAAV*AAA ^».) ^ f t WAA AA AJ^ M>A A«.« V^-AA^^ ««AAX W»'A W AV^ VAWI^AA VN-^^ VAAVf' 

xw oLxixciv^\^ Will u-DU-ciii^ uv<z j^iJAj'iUJin^tiVJiia.i Ml uv^ V'O.pa.L/iv^ uviii^ pi^i^xuiivi,iviiaxj.z*ciu. 

Functional groups that may be present on the substrate surface and used for linking can 

juLiL/jLuuc? v>aiuuAyiiw auiu;::^^, muc;ii3'uci>3 miiiiiu ^jiuups, v^ymiu ^xuups, cuiyicjuivi ^uups, 

hydro xvx SxOun s, mercapto groups and the like. The manner of covalently linking a wide 
variety of compounds to various surfaces is well known and is amply illustrated in the 

1 *N 1-1 'f*£a-t«Z!»-t*"i ^ Ok ilk "•"z^f z:^-\r <-» t-v^ -t^ 1^::^ iz^l-M-r«/^ f "l-Ntl^zTt-z-i I 1 LI / V \ if/i/t M/t i I t ri fw o 1 — I r\ I rt+z:i/H U v"£!!»o z-i 

X »^ XlLWi-CXLClX LJOW-j WJL W/WCXll X*»'l.lilW \^JLJL1 LJC4.LC4. A I J X/fl'l f liJ LJ LL LZ,t::,t^ IJjt LA,y t i L'C^O ^ X 1.C11DLWM- ± IWDDj 

iNew I one, ana v^uauecasas, i /u j nioL L.nem, z^d: :>uDy. 

a bindins partner can be used. Noncovalent bindine is tvnicallv. but not necessarilv. 

W A A IZ ^ w' ? 

nonspecific absorption of a compound to the surface. Typically, the siurface is blocked with 
20 a second comnound to nrevent nonsnecific binding of labeled assav comnonents. 

XX X .z X. 

x\ixeiii<iti vciy , mc ijLii-Lviuc ciw^i^iicLi i^lLwIi liivii it AAU£A^iJcuij.ic-ctiiy oni.os uxxc- vUiIaPoIaCaaL ulli 



yH z~\ /Ci o z~v+- z*i I r^-f ^ i +-t z-» ■t^'*- I t 7 l-> t f* zH z^ /^-H^ /~\ -*■• Lj' -t-« /-vir <^ •»-»'« I /-» r-i nt t -v«'t-r^ /-» /cv <-i -»••■( -»-^ nc z~i I i^+-f i-^i ^ /-« l-^ n 

IXWWO liWL ol^li-liiWdilUI^ L/llXM- CiiXWLXXWXs X *J1 CizV ClliljJit'^ CI- DtXlXClWii L-'WCl-XXXl^ C*. XWWAXXX ^iXWXX CID 

_ A '111* T V z*' -T1.J. 1 1y 1 

r*f^nfM"n si^^ti nn xi i i nmn r*5n'r\r\nAf/TraTpa r»r\nTCimin rr r»m-nT^r-innn mn nfvr cin im m-«rr»r^o"\7'i aT/=»/~i 

%>z\^xAwvi.x.xM' V V4.XXXX XX V V XXX i^xxxvt- w x^mx k/' wxxjr v«.x v^bw vzv/xxv«rvxxxxxx^ vv^xxxj^\-/ i.^xx>.*. c^Mt. JLx^^ «.«x_x wux^xj' v/v^kjjr XMbwv*- 

protein* Various substrates for use in noncovalent attachment of assay components are 

Z^ ^ * 1 • TT T z-^ -T-k 1 -K T AAA I— I F' t A A i~\ rx 

25 reviewea m u.s. raienx inos. /d ana 4,zd4,U5Z. 

T I AA^OA.%^ VfAAV W Xaa-^^KAAAJ^ |_< V^A VAAVA A lJ AAWI-WAWAW »i4>WA^A A V-^ |_/ W A / |^ js.' V A «p» V ^ VaXW AXXxy A W ^••-A^p' 

can be chemically synthesized in situ, if desired, /n situ nucleic acid or protein synthesis 

J- : 11 _ „ * ^1 _ . J. . _ JT J _ 1 * 1 _ j1 . . • - J.I . -1 . . 1 _ J. r J _ j_' . . _ .. 1„ _ .2. _ 1 . 1 • 1 

I \/ ri 11 'M 1 1 \/ I ri \/f ■» I \/f^k' Kit HTM liAiri I i ' i if-*ri 1 1 1 'n i «>.:\/ni nf-»wn»; mf-^i nf \f i v vi ii-^sj n 1 1 1 n n tr T~\rif » i f •»». i n m i <=» 

^A%X»y«.AA^ AAA r VZX V WV^ VWAA>r*-V»v«. X..- W AA VZAAAA WAX AA^AAX^ViFAU AXX VZ VAA V/ VAk^ V*' A k V*- VA A A^ ^^AAW WX.Z A <b^. ImZ X A V 

I ji 1 1 lvt^LjI I iiir' )~'iviiiti>k iiii iiicr: I i.'MX^'xi I Ji I }ii:^i.z I iiiv wiiiiiii.'n if<^. iiiiiic^iiiifAV ii iivi }>'iiiiJii i i Jivi i i i i>i(r:i i 
— - — —cs c?" "•"jf-' — -w*- w— — J — — — — ■'-jf' ' ? — — — .-^ . — ~ ""X' -H . ^ «» ^ ^-.^ ^ 

z-v » •!» «•« .1 »s-r z-».i -1,. z^ .-I I. 

^V/ XXX XXV.|.V/X\XXV LtVXVX XXLXXV/OXOy • XXXfrtVllXL4.\.XV^XX V/X IIXV^ tD LXL^k^LXCLLVz OUIXXCXS^W Ctl. \JlXOWX W/ X V/ WCXLlVVXli^ lVyi:iUlXLO 

in selective coupling of the monomer (^.g., nucleotide or airiino acid) to tlie growing 

IXUV^XV^lvy clUxu.y^oy WX J|^VJXJ^J^Vp».X\J.\-'\^oy CXL LIXV^ 11 ICXVixCilCU- OXI-V. XVXVZ1.4.XV/M.O UX XXgXXl.-tj.lX Wl^-.V,i JJUX^XXXVzl 

synthesis are well known to tliose of skill in the art (see, e.g., U.S. Patent No. 5,143,854; 

"Zz J- 
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PCT Publication Nos. WO 90/15070, WO 92/10092 and WO 93/09668; and Fodor et al. 



I J J— XI 3' L r.- ] 1 J-1 



1- ! _ J - __ _ n 1 



j> omamg partners are weii KJiuwn. rur example^ a nucieic acia or protein moiecuie may oe 
linked by any of a variety of linkers including, but not limited to a peptide linker, a straight 
or branched chain carbon chain linker, or by a heterocyclic cai'bon linker. 

1 "-tl -1/' -■T/'-ti-^i^-lN. T-k -» -r . J T « • -r T 1 J— r 

Ly^Wl.X VVX\^^XV UO^U. UtSC^. / Ly/ GJ\,LlH tULI^ ^ J^^XXX^X ^f- L>tf.. IX^UXf ^/ fV< J.\L^L. J-Ll^L4,L/L. XJU£.. W LJ^-V. / U. 

Ni ■ ^ ^ J, " N> " ✓ - - .. . . . 



IXI V I 
4. ^ • ^ 



In a preferred embodiment, the binding partner is immobilized utilizing a 

L/x V/ I.XXJL/ cf- V xvj-xxx xxxi'V'Xuv/i.xvxx* XXX i>xxxtj \^xxxi»'WM-xxxxv/xxv9 ivxv^ifXxx v/x u-vxvf-xxx vvx<,AX u- ^xxvycvrxM.L/xxv/ 

15 protecting group can be placed in the channel. Irradiation of the channel at a distinct 



XW^Ci.|.XWXX XV^h^UtXLO XXX V'Vy ULi^XXXX^ V/X tXXW L^XVy I.XXX \JX CX V XVt-XXX LXXV WXXCXXXXXWX Ctl. CXXCJ^lr XV/ V/CttXWXX. X xxvxx, u. 

uiixcLiii^ pjili L^ccXiixx^ till Ui uiutiii ^luuip, i cspcu ui yC'i^ 5 is L/Uixittuucct witii tiic- 

V/XJ.<4-XXXX^X^ XVyXXXXO Ci, L^XVJ |.J..|.1.~CL V -LM-LJ-l V/WXi^^^X^iTk. CU-LM- ±0 l.X±^0 XV^ WCXXXZ^WCX XXX LXX^ XXX CX\aXC4.l.^VX OXLV^. X CIXXX^ 

multiple uiiiereiit binding paxtners to ditterent locations, this process can be repeated at 

Another suitable photochemical binding approach is described by Sigrist et 

wt. jjiu/ X ^i^nnuiu^y^ jlu^u-xu^o. xii uxxc» eippxua^^xx, lxxc xxxicxa^^ixv/xx ux xx^axxud 

VVXIrXX WX eil.VI'XXXV' WX XXXV/X ^L^XXX V U Vl-X Xt^W XvJ XXXV/VJ'XU.kV.'Vi- L/ Y k^XXV/ I'Wt^VCX V CVI^Ul^XW ^y\J 1. Y ±XX^i-kJ VVXkXX X/C4X I^WXX^ 

gCXXCXclLiXX^ LXXXXUUXUiXiCLliJ'X-clXj'X-UlCl-iiXXiXiCii liXai SCXVC as XiiXiS^Ci XXiUXCL^UlCS. X^XglXl aUlXVttLXUXX 

.<::«^ L/X C4.X x-VI.XU.^XXXXXVy XUI.XXVl,X\^XXO U.l' ^U\J XXXXX XU'XV.I-k:! XXX^XXXj" X V/CI-W l.X V W VC1.X l^^XX^O, UXX^ V UXV.'XXt, 

coupling is acxiieveci by simuitaneous car bene insertion into both, the ligaiid and the inert 

SUrXctli^Sy. X XAUo, iWCtV^LX V*b/ XL.LXxOl.Xv/XXCt.4- gX\»/Li.pO Ctl IXO t JLV'y[UAXw>V4. V/Al WXtAJLVA lXxV XX^ClXlO- OJ. 

supporting: material. 

Binding partners can be affixed to any location within the channel that 

•J\J v/vyAXi.V4>><' I.XXW tvTwxxxf-' XX/ Vt kM. XXjL>iM« CVJLX m-Omuv r wvv/v/x v».xxxj;^ i.v/ wxxv/ xxx t wxxiiXVAJl* XxX Cl> |_/x w^v/x>. v/vi- 

&lll!JV..'V.lilllc^lXL-2 a Wl-t> V IW/W *JX Lli.t^ Xil y CiiXtilJX i 111 WXtLV-L^;^^ CI- ^UVt^X t'itillJLVsliXll- L-XXd-L l/v^iXXCs^ OXISX tSC^ClXD Lil*^ 

channel. In this case, the bindins partner can be attached to the surface of the cover 

/• V I y--* A-v +- -4-1*-% -4» t** l*t -f*^ /T* I I H Tl •*-*V^ -••^ /V ^-4 -« ^ ■« ^ ^ ^ L*^ ^ y -i n-^ <^ "V- ^-^-m^-a^ j*-J ^ ^'•^^ '4- y-n "rf* 

c?icxxxcxxL xo-uxix^ Lxxt? »^iiaxxixtix xuiixcixx. ux&ULLSSCU auuvc, XXX pxc;xcxx«:?Lt cxxxuuumioxxts, lxxc 
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binding partners are affixed to a Iximenal surface of the channel or cover element that has a 

n"\ 11 1 I -| /~> 11 O -t'i-l /-^-f- iZ^-f I <-»-«-• i-» I 4-/r*-t.»-\ <-» + -t -r /-»^-»-. t-^ /-^ ^ -. 4- + Uv ^ 1-^ ^ ^_ ^ - „ «_J._ LX" 1 J 

xj. y ^xi.cix ctv^ L^j. . XJ.1 CLii rj I i m i.i v c:: i 1 1 li ii 1 1 1 i ir:;i 1 1 . i i itr: i 1 1 1 k 1 1 1 1 r 1 i i if.i .«< >i t t-: m 1 1 1 v t-^/ 1 1 f 1 m 

member, such as a fiber, that projects into the channel lumen. Preferably, the binding 

1 in itiir:;i>i riir: /iiiix <r;i i lii iiviiliifiiiiiii; >;iiii>^i Mr*, i i i i i if-^ i i rit-^r* 

Although devices of the invention need not include more than one type of 

\^hi'\AhncF r>firfn/=*r twni/^nllv 51 r>lnrQlt+i/ /if* rJiffJaT-zanf l-itn/^iTirr T-»c»T»f»-»oi*>c» of^a oiTfiv-a*^ ^« +1^^ 

(z.e., on the channel surface and/or on the surface of the cover element or projecting 

Iri ^»rri r»fJl~ 1 "F ■ri'f f^Ofi^nT'^ c;iif*n rllsif e^cxrA'y ri 1 ■fT7^t*<=ki-»r T\7r\<a r\T V\^^■^r^^r^^c\ v\ot*fvi^-K' r\r*rt'i~ti'\i c\ct rs Ai c^i-^^ r\± 

aaav/j.jujlIm' , AJL j^/AV/UWAA W kJV*.%/XA kJ.JLC4.C VW.\^XX V4.XX. X WX VXX i. V/X WXXXV4XXX^ J^CXX LXXWX WWV/l-ljjXVM/iO Ct VJ.li:iLll lle^L 

I <^ ^ ^ t I \ -t f~,-4'-fj-^'i-t -w ✓'v ^ /-» ^ 4. J- 1^ « ^ ^ ^ X- V— X ^ J L«. --^X^-w V 1_ ^ 1 ^Jl _1_ JL 1 /~\ W 

iiiL^i^i.iifii. iiiii>kii<'iiivc~: iir~:viL '.c~:.'s ( 1 1 i 1 ic. 1 1 1 v m 1 1 1 1 11 1 t '( 1 1 1 1 >i 1 1 1 1 it-^t w/r'.t-'.i 1 >iriiiiii 111 Mrifi viririiii 111 

vxxxxwxwxxc Ljrjpwo \J± Lyxxxvxxxx^ jpcix ulxv^XlS, t:>.^,, t4.v^ v xv^x^jID iiCLVXLXj^ CXLJW wi-i. XV/, d-L/VJtit XV/ , d^UVjiLlt JL V , 

. .. .. c ... .. . ■ * ■ 

and about lO"' binding partners can readily be produced. Such devices allow the 

The dimensions of, and snacins between, bindins narters should allow 

ucLcwLiuii ux uisLiin^L Ssi^iiais iiuiii LtiigcL fcuimj tc^s^ uuuiiu lu cac^xx umuiii^ piULUcr. Ill ail 
•II* .1 ■■■i-i. 1 It 1 f> .1 

A^^t^n t -i-vt c*nT ti^n Ci-Kia-ii^^ i-\t-mninrT ■«-\oi-«ti-» o-fc o-i-za otto r» (-» c»/~i t/-\ o mrvi<a*-\rji r^i^r3i^-n£>i cm-»-«-rrs/^i2k Ti-i/a 

VXXXI^V/VI-XXXXWXXl. VVXXWXWXXX I^XXXVI-XXX&l L/CtXtXXWXO CXLLCLWXXWS^ U XUXXXWXXCtX ^XXCLXXXXWX OLXXXCtV^^. LXXO 

S.^ X 

^1 1 1 Z X i _ X* _T J. 1 X_ _1 X £- X- _1 J. "-^ 

l_:r i>i r I r it-» I ri>iv >h 1 1 i 1 1 1 t^rr IH I tl IHI ! l(ri! i-ir^i»iii i rrirri iii Mnt iiit iriiTi nrti ! 4-*r5^ n ' ^/ i^n/iiii rrirri 

WXjLMAjukAWju AjkMh^ wWX iivXi V^XUXXX^LwX w vbw v>-V X J-o- J.-1-JL*. Lv./ jljujljlaj.^ ^X wXwX wt^ j. 7 vt-hywvv-v J—i ajlaxaX^ 

cux^^ iix\^ L/xxxu^xxx^ jjaxtxx»^xi5 v/s^v/ujJY a tiiai iia^ a- iW'Xi^txx v^aiuiig uxt; ^iiaxiii<^i aA-ioy vji auvj ul 



100 um to about 5 mm, nreferablv about 1 mm, althoueh those of skill in the art recoanize 
that other lengths and center-to-center distances are possible. The center of each binding 
partner location is about 1 mm to about 5 mm, preferably about 2 mm, from the center of 

1^ il u 1_ * iz L i_ J.: _ 1 J. J.* T_ _ Ji J. 1 i_ : i_ t __ Ji : 

f-•.^^^'.rl mi 1 1 m '.t-^i 1 1 riirifiinu i im ri 1 1 t-*T i f \f 'ih 1 1 r "»ti in irtn m 1 1 f-*rrim i f-rri iimi-^Ti i in \A/riif'n rvm^iiriu 

^■•'WVVAJL WWf- j WA.*. V V AA4.<W*-AAJLfi^ |^ V A JL V A. J. >_# W WVA W Jl A * AAA V«AA %>VA V. W A AAW b A T <W >p'A AA VAAAAAWAA b AAA r T AAAWAA W A A A^.«-A A A 

^JClxtiltlD CLXt> CH.LCi-V/lXWWt CI- WV,' y ^IC^llX^IXl, U.X& Vs'^iXl-t'l""L-^_''~Wt'lXL-&i iXXtStCliXV.-'C^ UG^L VYGGXX Gin.wxx 

1'.. 1_ j_: *_ r- 11 _i J j. j r« 11 t j1 

«^AAAV«.AAA^ J^WAVAAVA A>^VM.VAWAA Al^ A VX WA M- A^ \^K^\J\.V^ XV^ j-l/AAA WI^W«.»-b «^ XXXXXX, XXXV/X ^ ^X WX VX Mt-/ X VXI^V^Vf-V X 

mm or less, even more preferably about 100 p-m or less^ and most preferably about 50 [xm 
or less, 

' ' -^-^ ^ «^ * V.A.jk.>.^.^ V V«'*-'AV WV T VA VJL WAAAVJkAW VJkA A |w- ^ -w / W^*., VAAW «^ aXa VXAA A>.-, WM. IvAA^'A y^l>^ J W<>A W 

preferabi;/ affixed to the cover element. In preferred variations of this embodiment, a 

n 1 1 1 rn 1 1 t \/ 111 (iiTTe^iRiii i>tiwiiii(j nwTinf^rv: vn-f^ i.irnve*fi ifi t rit-f I'lwu-^x' f*ff=»m/^nr s^t /rnvrmfr i /"^r' t-i n / in v: 

jpA Vf-A *,^AA WA^^WA WAAV W AAA>,t.*A*^ Wt-A kAAV/A t.^ W MAXA^WW. W V.*.A<M' W V>^X W A S><XAXWAX V »,* \XA»^ VJIJ.J. W V X WV* »»A V A A»«» 

i<;iVXXX^ tiXW i-'ixci.ixxxu/X 1 Lxxjtivxx tV,' XCXXXi Ciii ClXitl^ CX C/XXXttXXX^ ^.^.^C*! tXXV>"X s5, —•^•5 <^ XXlXC-CXi sxxxi^y xcx <x 

hJAAA^AW, xXAXV/*-*~». >./AAWAAAAWX V^x ¥ Y W V^XXXXV.'XXtJXWXXW.X WXXVXJf XVX V* »JS^X WXXI.XXXVk' ^XWXVXVVX^ V/XX(XAXAX\.'X \jx xwx w. 

pxuittxxuj' pcixci.xxt,;^x v^xxaxixx^x:). 

K^W T V/XM.X XXXV'l.XXVIV.LO UX cL V CXXXC4.LJX\^ XL/X CXXXX/VXXX^ I^XXXUXIX^ pCLl Lllt^i O LVJ LXI V 1 1..L1XXWJ.I.CLX 

surface of a channel. For example, binding partner solutions can be aspirated into a 
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channel separated by a bolus or bubble of a fluid that 

I^LUL Ul-^X k3WXL4.Li.V^±XO. XVXl_/i3 L \^WJ.J. V IX^J i LI V . O. 1 1 1 r> L I f 1 I 1 1. I I I I V 1 lin.l I I ir~:f .'Nl f I I I I II I I I I >i .N I II I I r*.l I llllil lllf. 

^ - - • ^ y . ^ — — ^ v—.w-.. -^^^ ...vi^^ ^» vxv-w ««^*.~ 

channel, tbUo wed by a quantity of air, followed by the next buiding partner solution, and 

h\J -LW± LI I. Li I ill u%j.LLi^^ a. r%\^ri^c\ ill I 1 1 1 11 1 1 1 1 w I li^i I I I xr^i i?i i ^ i r*.!! 1 1 v w 1 1 i ii 1 1 ii ii cr>: aa i ii i u 1 1 ri 



J . - 



partners are xraasponea aioxig xne cnaxmex, some oi eacn Dxnaxng partner soxutxon may be 

"carrieri over" trom nn hindina r»artnf=^r tn nn^ nr mnrft fhllmxnna hinHincr t^cwiwe^ro^ \f^ckA\r\a 

to cross-contamination of bindixig partners. In this embodiment, the channel is preferably 

thnnftfi trnm n mafpirifll that minimi vf^ci tinici nhf^.nnm(=*nnn Thp! fimmint c\i^ cchtyxtcwt^^ i^ssti 



^ tif-" — ^ — -J — — 

«-« n "t-z-x I I /^xi Tn • 

/■^ — f ■ "N I l-TT* I ^ — f 1 Tl**^ I " \ / 

l_i — V/.w^U/tJL^t^t Vttl|/ I' ^ V s 

Wneic 4 iC'picscJiiLa tiic icimuaiiuli ui ine ceiitcx u± me uisuiuuLiuii ui umuiii^ paituci lii uic 

r»t»i» i.» 11 1,1 • /T* /.x . 1 . . • 

o/arTT^-i /=»mt- /-vt- I-\1 n i -i^r»-»-»-t--n c< n if i /-si-^ n-K»/~l olo/^ /;a/-in*nic« TI-iiS» •< m i"i n ■»-» /-t> /a / \ /-x-t-i-li^i /^/-\-»-» /-»£ii-* •*■■»- rs-l-i ^-t-» 

WX WXXXVI.XXX£^ I-/CLX CXXW.'X i3VXCI.LXVJXX C4.XX\>|. UXOW V/CI UCIXO I.XX\^ V CXX XCIXXL^W IW / WX LXXK,^ WWXXWWXXLX CLL1\./XX 

w W X X NX ... 

J - ^j-^-i I xi. J - J ^ /J _ _ xi. jTl j_ ^_l^-< "\ 'T'l ^ 1 ^ ^ 1 

LllSL' • mil Kin niit— . i' iiivi it-*.i" vi i ii i i / /-^ m i i t-^r i 1 1 1 \a/ iv i*iirniiit-rit--. i i riii*^ ii i>; >i fiirrie'.iiviftfii t-*s:s: 

1 ,rt-«*-f . , •% i-».1 r»-1 

riLixiiL'tii X&l 'X wbCllLlXliif LXX^ ilLiXXXUVPX \jL D W lXXt;xXl-D */X M-XOl JXClW'tiXXX'^XXL iJX LXlt> vtiXXl-C;x k/X LXlQ ilXX^'lilCiX 

(i.e,, pre-flow) binding partner coxicentration distribution. The other variables in the 
equation are Lt^ which is the length of the tube through which the binding partner segment 
is transported; dt, which is the lumenal diameter of the tube: u. which is the velocity of 
segment transport through the tube, r*, which is the viscosity of the binding pajtxier 

o/^liiTi /^n • r\r xTtrVrt/^V* to onvPo/^/a T<:knot/^-rk V\ChT\t7e»Ckt^ Tln/a Ci^ltTfi/^n onri tVi/c* Tiii^/a» omri \/ turVii/^li -to 

ovyxu.i.xv/xxA r * vvxxxwxx Xk? i/xxw oi.i.xxcA-vV' u\^xxoxwxx i^y wi. vvv'V/xx Lxxv^ ov/xw4-IkXV/xx CI.XXVX i.jixv./ c«axvx V c« vvxxxwxx xo 

tiTP, VriilliTir: Pit thrr Sf^CrniRnt Ot i^illiril m G" TiPiTtMpiV xAilltlPiM W\i rrxtlTTlPitlTi Cf P.>iTrVriVP,T Ollr^ 

1«111«.1 J -1. * -l .-Y /^1»1» • »,1» 

<-»|y"illo/^ ttTk Oft- /^o-M /"I £at-£ii'«i-»-i 1 1-\ a XT 7l-» ii-Hi £^1' r»v»/-\nci. <-»/-xi-^+r»-KVTii^<-»-t-iy^ii /-^-f I-m n /I -i rr i-%r»-i*t-i-i £iT»tri i o xin + l^i-Ki 

OXVXXXV.«\^ XXX tXXV.' MX I. V/CIXX VI.WLWXXXXXXX\^ VVXXWLl^WX WX V/OO'^V-'l.ltCXXXXXXXCt.tXWlX \JA. L/XXXVXXXX^ JpCLXLXXWXO XiS VV X LXXXXX 

^r-.r.enti^Klf^ limi tQ tnr tlip! Af^sz\v^A flnn]in.flti on TViic will Kp> tliA nflCf=^ trir relQti\/fa]v chnrt 

channels and/or those with a limited number of binding partners affixed therein. 

Tn npp* /^TnVinrlii-nent qf^-i^r InaHinrr iritn tVif* /^TianTif^l Viiri/'^iTicT na-H-nerG arp* 

affixed to a lumenal surface of the charmel at distinct locations. Attachment of binding 

^ _ • _ ^ ... J 1 . 1 ' 1 « 1 i 1 i • • J ♦ J 11 • . nr J 1 • _ 

i.4Jk IrA A WA tw> Ak-/ WV/AA V X«'AAA>./AAI,.Ajr t^^^AAAW V V/VI. d.k}XXX^ ^XAW VW V/X XX>^WV AAXA VXCt.LWVt' VXXWXXXXkJ VX JT . AXX kXXAt^ 

r;-jl.ii.!_jt_ii,iilj.ltiiit-^ U»Xi.XV-liii^ jJclllXl^Xt^ Ui LiX^ X LliiXGiiili ^tllXiiXU^ Ui Uili^lllld UCttI UiUt^lS.iil 



g 



XXXVyXVVXWW W.XM-V W4.XX I-'S/ j^XXV/tV/ ' \JX XXV^CXI.~CtV/LX V (^bS/VX l.Vy XXXXXV I.XXV iyXXXVXXXXj^ j^ClX tXXV.'XiJ V\J kXXW XtXXXXV/XXMX 
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A strategy developed by Technicon Instruments Corporation cs 

1 Jj. . .•1 1' •• r> t » t * 1 ->•■.. 

t^rriTl 1 4 lVf*fl TO TlTrt'^/inf* /^n—nnf^ mivi-»->nr r\f /Hi ■••^ t^nf-tt^jr%.^*r^ nt^^ /^-.-./-vi-tz-i l t ^-t ■.-^ ^ -^^^^ <^^-^4.^ / ^ , 

wJ.i.AMXV y S^V4 WJ Ux\J V L\X\^ vj-ia-axaaw xaij.^xjlj.{^ \jx L;j.±x^_iixj.ii ljclxlii^i^^ £3.1 ill \^iLir^.> I I I I K 1 1 i w I tr:i-i w ir:i 1 1 >i i .va</? 

^ w J. - <^ ' ^ •^^•mr^^^^ y^fc^WWJ 

i:^.^., x atciiL iNu. *t,oj^5jju5 isbucu /\ugubL 1, lyi^y io oaros ei at,). /\s appiiea to me 



-t •-It 



X WLJV/XXi. JLJ.X V CLAJLU J.XXl.li3Ll.CLL^U Xi.± K>^ U I C I.IICIi IIIIIIIIIIV ■■■■ I .X >^ I I I ■ >1 I f.l I IIIICl i T I f-^ 

loading tube 103, loilowed by a small bolus or bubble of immiscible fluid 102 and then a 

bolus of cross linldn^r reacrent 104. Thft InaHina tiiht^ 10'^ iq thftn insp^rtp^H infn n l«rcrw 

diameter assay tube 105 and the binding partner, immiscible fluid, and cross linking 

reagent are transferred tn the assav tnhe IThe r.bmV.f^. nftnhf* siws rlp*'n*^nrl nn*:* tVif=» 



appii 



vcvi.xv/xx. J.XX CI. k./x vjLwxx wxxxi^w\^xxxx«^xxL.. L;xxx\a.xxxi:i L/CLX LiJ\^x ci.\.<j iiJ<a.v_L^LJ. i.i.'Mii}-' CI. I I II f 1 ivxvy 

j_ V J, c> 



vt-xcixxxv^Lv^x. KJX X xxxxxx, i \j\A.\j\jiK* \JL \J\J \JX. J.HJU11XOVX Ult? XIUlV-l 1J> tUU OJlIiaiJL LU i^paii LiiC ifcli^Ci 

J* t._.. -.j:* J T. _ 1 r „ 1. _ 1 1 • • . 1 - J. .1 1 • 1 • . 1 

liiiking reagent. If multiple reagents are required, they can be provided in one reagent 

l^r\lnc! rw oiat-ktif a+^arl \\\7 oty^qII lM^lno*ac« c\ir l-inT-\V*loc" rx-p t-mrr^-i •^i-\\A ( ct/^/i n rv •?imvv«A 1 

'-'WAVAiJ V^X k7«i./j|^MXCV«r^^VI. l^J iJXXXUJLX l^vyXVUkW/U V/X kXC L./XWt^ WX XXXXXXXXOVXL^XV/ XXkXXV^ ^O&O^ O.^.y JL-A^ULJLV^ -1., 



showing second cross linking reagent 106). 



X XXX C4.XtWXXXC4.l.X V V/XXXLyU \^XXXXWXXL LXXC1.U X^VXLXVvOO OCXX X ^ W VV/X WV-'L VV ^^XX V-/XX^ XXXVJ.li.1^ 

■ i/iiiiir-.i 11 1 iiir: iir^xi i>i >iiiii\A/ii iii M^tvttwt^ i iii.s: i t-^t ".i ii i ii ii it-^ t-*.r ri i iii i v.v: y\ ifi>iiiiiiu 1 1 ii it— . ^.ii-h 

1^ WAA-w A VWAA^p.. V'A.AW AAVAAV A AhT AA «>iF * • AA AAJh A A ^HV* A AAAh.* V^^'^AAAAA^j AAA |^ A ^ Bm* «.A A ^»^»AAA^^ If ^» rflV 

VVXI.XX C4, xx^ U.X wpxxw Lyxv^ v^ip.^. , xv^xxwxxvtvy xu.i.xi,v^jiji.a.i. on-xjLctw CiiiU- lo U-VOWJ-XUVU-, c-.^. , ill v^.vj, x ci-t^xit 
AO, x^vr>' v.\J kJlll}'tll\^ Wt.y, J,0-r\J V^IOOUCU^ XVXCULVll J, 1:701 0111^ UlC (At, J, JJ/ClVll 

binding partner bolus 201 is encapsulated in oil, which is conveniently accomplished by 

o-u-u-ixi^ <x dxixciii v^jiuiiw? KjL lu YV-ut>iiDi Ly , lij'uiupiiuuiw uli, fjicxciauij ct iiuuiUL^aiuuii uii, tu 



Trie v:i I Tartar* *=» r\T Tn<=» r\in/T 



If rdf^fa r\T Tn<=» r\in/-ii-r» rr -rvOTTnf^v cr^lnTir^n \yc^Tr\-V(^ •ii-^Ti*/-^/-in/-»Tir\n i-r»Tr\ TPt^a t /-^ o i -t-i rr rnl-v*::* nTT-^ia 
Ixxv^xxxs^ iwrux wxxwx uv/xvu-xwxx i-/^x\^xv/ xxxkx kxv^xx xxxt,w lxxw xwc^vxxxxc:. cci-i^^. x xx^ 



KJLL ^LLKJKXLKX UC liillliiS^^lUlC Willi UlC UlliUiil^ pUi UiCi bUiULlUIl UULl 511UU1U rCXliilill Uli LiiC 
.jycM.xu.vw vyx Lxxw o^xu-txkyxx. .r-i.o^xxcti.xwxx wx ci. Lyvyxwo *w/x HIV uxxiu.iiig j^ao, UXVA oviu-tn^xx txxLwu.^xi tixv 

oli layer results in encapsulation ot the binding partner bolus in oil. Withdrawal oi the 
loading tube from one oil-layered binding partner solution and traasfer to the next oil- 
layered binding partner solution typically results in the intake of a volume of air. This 
process can be repeated, as desired, to produce a series of binding partner segments 201 

VAX***' ^XXV* Ow}^CXXC«.w^v4. A.AWAXX VAX'-' V V wxx v/x. vxxv xv.^v*v»^xxx*s:. i-wi^v L/ y cxxx v/xx xcx YV/X txxxv*- jlXv/XXX VJXXV/ 

■ ~t •« • .« ^ ^ — . 

€4-XXW Lxxox L.J^ CUl CliX L't-lUUlC £i\3^, 

Loadma tube 203 is tiien inserted into an assav tube 204. ^^.e*., a glass or 

I.JUC1.1.I..C. \-eHJiiiai.]y uuuc, ill wiiiL>ii uic uiiiuiiig ptiiuiciii will uc ucpusiicu. llio uiuuiiig 
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partners, separated by boluses or bubbles of i 



LUL/w^ I, y i^x^c4-i.x y V J.C+ u/woxLX V v> \j± j.i^^£4.Li V ^ III ciiri.'Mi I c; I ir:x c-;i i c-;i i. \/iM>-iiiii rrin vf ii '.ri mvj « 

peristaltic pmup). The oil generally clings to the hydrophobic loading tube and/or moves 

\j Lxxw ^i.j.\-L W.1 Li-Liyi^ 1.1 in.i. I I i.x:::! I iiiiii i i ic. ytsi\i>t\/ i 1 1 rit-*. i -f ii it-fc.iinO i t^nrl in C!r\i'vi<=k 

■ ■ ~ ~ ~ — — - — — — — — •»%••-« a^Mwv^ WAAWOAJLX^ «.AAWJL W *i-U.X>^<) AAJL U VX JLJL^ 

cases, traveling between tlie outer surface of the loading tube and the adjacent inner 
outer surface of the loading tube to promote movement of the oil away from the assay 

tnhpi I iiirina this tr«n«ffar fhe^ InciHina tnr*/^ nai-t ri*=» ^-y^rwit^A c«l/-4tirr tVi^^ oooott mcmrtllxr 

y V C4. V LXXW XCLk3L''U\^L^VJ^'M L^l^L 1 ^1 i 1 I 2^ 1 1.1 I O I I « _ III I I I C: ( I I I C.l '< I 1 1 1 1 I tli VA/ I I I If I VA/>i I irfim ITK-' 

... ^ " ^—t — - — — — — — — V'' y — ' w w v^v^^ » » ^ ••AA.'Wk'A »^ » f w*,-*. .JUA bJLJk^^ 



" '/•f vxxw xxw^^u L>XJ-X%^xxx^ J-/U~x UXWX VVXUX XXXXXXXXXXCAX VCULXj' W Y tw^X . .Z~XX LWX VXV-'^W^SXUV./ll 



cm u±±±^^iii^ pftiu±t;iz>, Lilc jLuauiii^ iLiu^ iis wiuiUia.Wil liuiii UlC clbSity lUUC ill LlliS 

WAAAI^V/VAXXXXVAXk, »^XW X Vt-X AX VAXM.X tj VtX XCiVN^ V/X l-XXV^ CXkJOU.J' i,ULyV>r \^CLXX C^i^ XUJ.XVyLXWXlCL4.A^j^\4- O U- VJll. UlCI-l. UJIJIXUXXX^ 

partners bind to the surface on contact. Alternatively, photo- or heat-activation can be 

V/XXXj[^XVJ C4.I3 \^V'OV^XXL^>^VI. CXL^VJ V 

1 5 Excess unlinked binding partner can be removed by washing, and fixation 



WtXXX L^W WCXXXXVVU. WUL, XX S^WOXXVM.* 



I'll J. 1- _ _X*1.T .1 .i ... 1 .. 



r-^iiif iiiiu riMriiie»T«*: fs-iri iif^ ni iivi^/i ri^ n f^f^^/t^r f^i i-»rnf»nT noiTifT cxcitin •avn 

^A^'W*-*.**^^ ^MXVXXW^U WI^UX, WW kV^ W WW V WX wXwXXxWXXk MUXXX^ fcj WWtJ.XWtfcl.X 

L\^v4.44ixv,|^i^W'd x*u»x xciuxiv^citiix^ I, w u-Lixxixw^xxi>x\Jxxax oixaya, xxxuxuuxix^, xux cis.tiiiifjic, xuuuLi^ 



bputtiiig, inkjet printing, and photolithographic techniques. For example, U.S. Patent 

^vy ±Nw. ^,ou/,^z,^ v^^aaucu ocpccxiiuci x J, i>':/o lu i3iuwii mxu oiiaiuii; uc2>«^riucs £i ucvitJC uiat 

facilitates mass fabrication of microarrays characterized by a large number of micro-sized 

^r^r^^^^ ^^^z^^^ A.^^ 1 ^ J I ^j^cr\ f>f\i\ • 1 a 11 J _ jc: 3 j. 

aaaay ic^iuiis scpeuaicu uy a uisiiiin^c u± ju-zuu iiiiuruiis ur icsis aiiu a wcii-uciiiicu ainuuiiL 

f* 1 J i • 11 • ,1 • 1 V • . • . 1 • j-« . 1 » 

X (XXXCXX y kW I L y UrXWtXXX y XXX LXXW i-/XWWXXXVyXCl.X XCXXX£:f.^J CLriL^VlV_rliaL\:^VX VV 1 LII ^£L\^1I l^i^lVill V/1 LXl^ CLllflV, /-All 
«■' x.'x X O *' ~ ■ ~ ~ »/ ' 

aiternative approach to robotic spotting uses an array of pins or capillary dispensers dipped 

xxxvw txx\^ vvvxxia, ^^S's "-^^^ -^vj vvv;iXio yjx a. xiJLi\^xwtxt^x pxaic?, .LUx Lxaix:>xc:;xixxx^ oxx oxxa}' ui c>axiipic£> lu 

a substrate. 

Binding partners can be affixed to a projecting element, such as a fiber, 
usmg any of a wide varietv of suitable methods known to those of skill in the art. 



30 A device of the invention can optionally include one or more electrodes. In 



j-''**<'-»-wxx wv«- wxxxur w vxxxxxwxxbu, bXXw wXww tx w w.w\^i^^y mxw pv/tjXLlWxXwLL iix LXxw U.W V XWW oLiwXX LxXCit Cl. vv/Xl 
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target analyte relative to a binding partner. Preferred devices 



-« ■» • 



LXC4-XJ.kJK/vyx I,. X XXW Vi-kJV^ VJX ^J.V_/^ LJ. WUL^^^ L\J I-LXI.^LjL 1II.IIL.L I. i <□.! I .>i I Jl 1 1 I III I I I I ( I I } I I I I 1 1 I I I 1 I f. V I 1 '.|— .X I S: \/V/t-*.ll 

isaiuwii oiiu ucaCiiueu, i.ur cAampie^ iii u.o, ratent iNOS. ^,ojz,yD / (issuea iviay z/, lyy / to 



JIXV^XX^X IS£ tjLL. I 1 VX^J^^I 1 I Jl 1 11^ L^l t^L:.l.l I 1 1 II II } I IT; I 11 '> I I I l.'SI II 11 I I M I l{ I t 1 I !<-»•{ 1 I I ^ Tl II SIN: I \t*.l 1 AA T^l'l I £4. y I II II I IV^ 

Parce et al) (describing electroosmotic transport) and in Freemantle (1999) 



370. In devices of the invention^ electi-odes can be placed at the termini of one or more 

■^■»*"™»"»'»'»»^«-»» u-J-' J^i^AA VM>»>.&'VAJk VJL. M>AX WAWW^^^W -1- J. »»/ J. MX J.W XVXXX^ bXX X bXXW VXXfcXXXXXWX XXXVXCfc^V.'L} 

/-> OTI n CI t-| /^ll 7 t*/-VXTt TO -r*/-! "t- l-\ iii l-i /-«■ «-»+--! i t-/=» /-v I /~v »^ +-«■• /-x W ^ -f* /H -rr-ar-k^ -.rr^-.^ [\ /I ^ ^ -4- ^ » ^ I I ^ ... ^ I „ i-^. „ — 1 „ 

VCXLXWXXO LW XJ.U VV L\J W Cl-l ^J- LIJLW^ IIVJ^CILIVV^ 1 WW ti MCt^j ClliWl Vlk/C YC^iiSd, iVXiJiC? l^^Hp^'CliX^ 3 illi dC-L^'tXAJLiC- 

wkAX^^^tO^-AAWU vrxxv wx XAXWXW L^xxxMXXX^ ^MXkXXWXt^ i.XXl.Xt« M V \_/Xl,CX^V> IX^^XXV/VX VXXW WXV/Vy l«XVJVX^ WCLUOWO 

J^VU. VXXWX UV/ XVXV/XXX^V4>I.^W (^XXXVXXXX^. V.^XXIm/V/ VXXXVA WXXCAX^WVX W/XXXj^WXXWXXI.iJ ^XWOWXXL XXX LXXW kSCIXXl^XW WCllX 

induced to move away from the binding partner location by reversing the charge polarity at 

CXXW WXV/%^U. V^taW. X XXUi:>. LCU^WL CiXXCtX V LW W£XXX XXXW V W«a XXUXXX UXXW dri.XXUXXX2::l ^^Ci4(-lll^l- t-ZX i^XMi^f^' C/J. 

binding partners to another by sequential modulation of voltages applied to multiple 



WX WW LX W VX WO , 



An electrode for directing fluid transport is conveniently positioned on a 

oUricLww wx tiXC \-LwviwC iclwxix^ tiiw wxj.dLi.IXiwi ii,uiiv^J.i» xix wiiJ-UvvtwiJiJixiwxxLD wi ii ljavj xi «. wwywi 

.-1 .^1 T_ X7_ 1- 1 _ _ • J : - - _ _1 _ J 1 . .. . 1 . _ _ . - .A. A - , 1 _ " 

«-* I er r ii-»i 1 1 i rif-» i <-*t ' i ^( ri rt-* i f-^T'M r> i \/ ri* 'ivji n / i / "^ti i nf* t^iwii^-r /^ii^mf-»rii aa vjn^wA/ri m 

W.k.AA'WAAk^ bJLXW W WW A \^ ^« ^ WJI.^m'X M'>>' A^ V.' k^X VX VXXW\^ V^XX VXXW V W J» WX^XXXVXXV. X XU> LJXXV^ V T XX XXX 

X'AgUlJlC^ lij. til±lUVJUliXXt^±±ti5 t>XiiJJXU_y XXX^ a XXXCilXUt^X JJiUJCV-^UXX^ xxxlu lxus wxxoxxxxc^x xuxxxc^xx, uxc 

- • . . J • t -1 1 r* . 1 ii -I J • J • 1 11 ♦ ,1 

JwTX V/J N/V' VXXX^ XXXWXXXWWX VMXX XXXM>VXW V/X V4> XXXWVI'VX WX V/WXXWX WV/XXVXM-VlvX V V XXXWIi'^^XXf.XX) VXXXXy VVXXX^ UL.XW 

pxujc^LAixg xxxcxxxucx Lu &CX vc ci5 aix cxc^^uuuc ixxc cxcuuuuc jyj'-* xa c;u<:iLcu wxLxx a. 

permeation layer 305, to which binding partners 301 are attached. In a variation of this 

cxxxuuuxixxcxxL, ixlc cxcuLiuuc xs cxx^xx^xcu by iiciiiipcriiiCfcioic; luOc juu, wxxn;ii is xiscii iiiscrtcu 

into the channel lumen. Second electrode 307 is located in tlie annular space bet^ 



■ VVWWIX 



• I- .--J J 1 J -1--^ _1 11 -^rhO T.. x1 t x^^l x^- j-1 

inner ^f-^i n I r if-^rr I II— n ii-» i i 1 1 it-r ^■•■i Mini i-.iiMnnf-»i \a/mii -hii^ in Mv;f-» i rit-* iiiiif— .i" i i i rn— f i n i i^in ««: i nf-» 

oci-Ai-x^iw axxvx ci.iiy xxs^^v^ooa-xy i^ui-xxwx^ waiiXij v^i it^a^cxxx duxulxi-'xxiS, j^x wxwx o-ui J' ov^jjoxaiciu uj' 

boluses or bubbles of imnxiscible uuid 302. The annular space between the inner, 

o^xxxipwxxxxtiauit; twuc axxu^ txxw v/xxaxxxxcx waxx *Juo l^uxxloxxxs <x v-'Uxxv.t-u.wn vt^ xitixu. xxxc 

semipermeable tube is not permeable to the tareet analvtes. but allows passaee of ions and 



smaller molecules. 



-29- 



rCJl/UfeiU 1/25775 



The device usually includes a lead^ 



1 • 



designed to rnoduiate voltages at each electrode independently or at groups of electrodes 

d -t ■%'V\ 111 -a^ /T^ 1 <-1 I -v I- i ^ <^ ^ t A n'V ^ >-• mm ^^mm Iw. i— ^ J ^ _tl^^ 1^. _ C 1/ 

1 1 1 LLi It::;! V . iii ^iitiiiiiiii >« v>ti f.i i I'.^^ii r i-*.>-it 1 1 i v f ii-'.v i u i it-*.f i ifi v\\\i\\ki f x/r*. i itiit (w cm n / v 

sequential modulation of, voltages at individual electrodes or groups of electrodes, 

■—^•^ -^--^w **wj.v*».i. V*.-*. vjt T VAbM^wkJ *-V«rf VAWWX ^ \y UX XXWV*- WXV^XX^ XVXX^VXX V/X tXXW* WXXtAXXXX^X 

is particmarly preferred to induce target analyte flow along the channel, 

A permeation layer preferably o verh e s the electrode to separate the sample 
components from the harsh electrochemical envirorunent ne^ the electrode. The 



permeation layer generally covers the entire surface of the electrode and has a thi 



^4-^ ■i'^ 4.1^^ ^^w,-^^ ^ ^ ^ XI . „1 .--X. 1 U. ^ 1 L ^ r\f\ — _'J.1_ 

I II )i I II li 1 1 r: 111 I I if. I I v J i -.t^. i v i ii i i i v i >i 1 1 u 1 1 1 l/ i if ii r i >i i ii ii ii i r i i ii if) m r 11 ii 1 1 ^ 1 11 1 11 rn \a/i i n 



CXI_/WUi.L -/WW XXXXX LV^ CLUV^/CiL ^ \J ^.XXX LJ^iXX^ pX \^Xk^X X VVJ.. J. IXV^ ^V/XXXXWCitlWlX XCt^ (^CllX u^;^ ±UJLlllt;i.l AlUXXl 

„ _j :_t T_ 1 1 1 Ji __•_] J • 1 

>iri\/ VMii>irnf-f innif-^i-im vjiif'.n m ni i \/mf-»i~ frf-»T'i4Tmr» «>jfii_(ji-*i ii4\/f-»vf*fi r xmn/^vii r<=* Tn»aT*=k'»-n3 1 

M-AJb^ I— » WVA k<i>VL^ A V AA Ab^b^.'A. Aki^A ^ i_rwfrwxx i^kJ b» J^WX^XXXWX^ WWX WXXXXW^ W W A ^WX^ Xl^^ ^X WVX W V^XXX^ UX 1. W XXXtpXVWXXUX^ 

V'lo.^y, cuxu- «.^\jxiu.\jxxs^u. p*jx*Joxty ^laod. x xc^xcxaux^y 5 txxc iix<at&xxax u^dc^u. xux lxxc pcxiiic?ttLiUii laj'Ci 

has a porosity that excludes target analj^e molecules, but allows passage of ions and 
a^iixaiid iiiuiccuics. in <:i picicricu ucviuc ucsi^iicu lui sc^iiciitcu iiuw, iiie pcmieauiun 
layer is preferably hydrophilic. 

The binding partner can be attached directly to the pei'meation layer or the 
device can include an attachment layer overlying the permeation layer. The attachment 

1 ■! J.1 T _ _ ■ J. _ • ^ 1 J 1 J • 1 J 1 J '1 • J r* r* , , 1 • 



txxci wiciiiixtiu. uxxiuixxg jjai uxcx\^aj. vvixt^xc LXic uiiiuiii^ poiLXic^x ii» a ixuuxciL/ aoxu., uic ucviuc uaii. 



-rr» 'I* • • 1 1 1 • ii« 1 



X.V^X W^XVXXXX|^X^j XXXWXUlS^V/ MXX bX^CXXV^kJV Jj^VXXXX^U.i.XWXX Xd'Ji'V./X* XX U. V XVXXXX XtJ XXXWX XXX bXXXO XCX J' Cx ^ CX 

contains multiple different types of bmding partners, an electrode can be positioned under 
each different bindmg partner location or an electrode can underlie several different 
binding partner locations. 



"C? x~ 



In an alternative embodiment, electrochemical methods can be combined 
with redox-activc surfactants, as described by Gailardo et al (1999) 283:57, to actively 

f^Aril'flll rnP TTif'*Tl/'""»r1Q j^rrfi rir isjiTi ol'l Q OT cirmfarMio oii/n rvrrrcinlf* ii/nmiz-ic" r\r\ mni \ i i cxr oi-»/i orvi o i i /ai« 

WwXXiXWX LXXW XXXV/ IvXV/xxi^ Cxxx-w.. v/OXVXWXXO Kj X. VXVI V^V/V/ V».tJ U-XXVI- V/X C:.Mi.XXXV/ XXVI Vt-XVtkJ V/XX XXXXXXXXXXWkS^X CXXXVO. OXXX(.XXX\>/X 

A 4m,/ a. 

."SI >rt I trie's . L"Miii<^t.'.t>iiii ?\i icrii^i t:;."^ >r' ir;i ic:; i i r-.i i yti i 1 1 if. r*. i t—.i '.i i i it 1 1-*. >i i it i i '.i 1 1 i>ii ii 1 1 f,i i >i i >-i i ii ii r ii-*.r i '.j-i ri rit~*. 1 1 sit-rf i 

to maniouiate the magnitude and direction of snatiai erradients in surface tension and miide 

X A C3 " 

11 4 UlUb Lili U U^ii li UXUlU IXC L W Ui . 

J. f I 
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State-ot-the-art ciaernical analysis systems for use in chemical production, 
environmental analysis, medical diagnostics and basic laboratory analysis are preferably 
capable of complete automation. Such total analy sis systems (TAS) (Filiipini et al. (1991) 

JRtjo/'/j/**^**/^/ 1Q» 1 • '"^or^ ^* ^^7 {"{ C\Or\\ 23," ^ ^ 7-1,^ ^ 7 7>-'^^ ^ nA. . T'^l T - /'ir\oo\ 

* JjlKJtsSL'l IrliJlt 10» 1^^' VJdlll t<'- tJi- I \~jr\^i t i I.I nKi Hint II i^iin<yiKJ t<-4- *-4» a t i >» i ii i i i-^i im i i /\ i 

J. tfyij, k^K^t m ^ . ^^^4 a-^v.f.j.j.xvyxx^^kJ \ A-^^J-// JL/W/f-l/tO ^X/f-ti^f<. \_^/*.t///|., T^. £^J^\J m. \.l.i.i.Cii.X\J 1.1. K^L LiL. I AJ^U^I 

A -,^^7 /~7_r-.,^^ C^. i 1 ATj . ,-1 ^,,14. /''1*~\0'^\ A 7 /"~*/ o_ Ci /To^. J /"ir^ooN 

y±tl.LJ.i. t .rii'.m.. ^ I r i*-*"'^ vj 1 1 1 1 i>i 1 1 1 1 i i ^ f\ "i i Mriui i yiiz^t't r^i/ryirj iTiCi' 1 /" n / ' \A/i£irrie»r i i v//^ -h i 



Arenas AnaL i^nem. z: 5; autoniaticaiiy perrorm ranctions ranging trom introduction ot 
sample mto the system, transport of the sample through the system, sample preparation, 
separation, purification and detection, including data acquisition and evaluation. 

Recently, sample preparation technologies have been successfully reduced 

_^ I1IXJ.IJLCILUU. I^^Ci. JLUXiXXCltfc>* X litlOj XKJX. ^A.CliiijJXC/^ ^tli) ^'XXX CXXXClLVJ^X<l[JlX^ VV XVJliXXCX t/f-. '^X^O^^' 
T < T T • i t -<r»-«\i*i I**-*! < -I ^ -1 1 > 7 

J.ri'fr, L/. l^H,Vl-l K^it* Ul.it'L*l>. \^/l\>ltt, l. %J , X /« J.J.J.C£.XX I^X VOO UiJl ^a.' XJ.VIU.XVt. V/XXL V^XXXULVi^X u.u/xx y IXVXUXXV/X 



/ — /_ /J ^ /- .v: ' / J. i/i. 1^/1- ^;l ^ ..^^ /■^flf^/\\ t ' /* . 

I I '-J ^ II-/ I iisjyi t\ t<.\i n i4t I .ritt ii'i'if ii I fv*i' I «-+ I / M. ivi^iiiv. t<i tii i i "^r/iii \ ^t^.ri.\t tr w fv m i iiutj n irw 

^ -p» ^ ^ ^ • "'^^^ 9 tmu ^ ifc^ * ^N.*' a mm x^ « * »' ^ »' p. ^J^*^ ■ « • « .*.« h^^ha aa-* p. w • ^ ^aim^h^ ^ ^ ' • V'K^ x^ • *^ ^bi^^i^ a a> ^ v v«^.r 4 

■T-^ -«/r^^X-\-vT 7 -1 /■-€X-»r~k/-'\-i^. 7 /--« , . 7 T . ... 

Column High Performance Liquid Chromatography, Elsevier, Amsterdam; Scott, ed. 
N.Y.; Jorgcnson et al. (1983) J. Chromatogr. 255: 335; Knox era/. (1979) J! Chromatogr. 

i7^r\'<LLii"^- ivjii/^ii^/y//^// riw/?4izji^/// f m/ytin ^ i i • r» y i i i ^^ir\f t-»if^f vrr\ir\ ni^^Tf^ci c f t\/i nn r?" /^f/ 

xvv« I J. ui v«-v»-«r«. v(' w-*/* ^ X I \j J jLA.ii'S^t', v-^ffrW/f*'* ^ %m' • \j ^ J wi.xv«. Vb4.jwrxxxwx ^ wxww v/j^xxvx ^xrx.(.u.xz_i W/(> 

^7 /'Ic^inON r f~^7^~.^^i.t^ y^-f-^ *Z CkO . OCO. /^'il^-i^^^^^vC^-/. /^ 7 / i riAAN A -.^ ^7 /^7>- ^ iiCO. 1 OwO» 

i-7 7 X / /7 <-7 TT-» 7 7-» ^-7 -77 7 , 7 • /'-I /^/^/^\ T /^ 7 / /- -| 

v^u^r f>i/t> jLti-ir tf k_/ j.jLi>^t tr-j. ^1 J ' \-^i^Jy t'ift'*>*i y ±.jtf\^\^i,i \j^i i,\Jt t'O i'fcj \^i. ^ ^ \J J \J % u \jti t>w*uK^^i . X vr, 

v^xxxxxxMxljr , Xxx iXLiyj lxxvx vxxxL/Ovt.ii.iiVrfIj^L, txxLi^ jtil V dxi-xwxx jJxv^vxvtwo uxx xliLW^lctLv^vi 

assay device {e,g^, a TAS) for detecting and/or quantifying one or more target analytes. 

1 IXV^ cIlSlSCI,^ VLV/ V X^V^ V/vrxxxj^XXOWO LXXO L/xXcXllliU'^^O^I VVllXX CittctC'ri^Ci UxXiviiXX^ JL/CtX |.lXVX^i3y CiO M-^^i3V-«X 1 le^^X^ 

_i X.- - C" 3 : J. L 1 1 1 • _ ^ J ^ ^ jy ^ 

u\ lAi "»\/f-» in >iruiiii<iii ri ft-*, i f-ri't-*/ 1 in i f-*LJT'n i f-»f i n *s: \ a ri/=»\/i r* c» i er^ infin^i*-» < \n<^ / ^t* mf ^vf* i\\ i n<-» 

V4-k^^.^ Y W« ^X.'. b«>%rf-%r«.Jl. Vj^ AA, ^/'A-VA A W«- .^.A-.l-VW^J. WV<^^«. W JT V«-V V XVVt.> C^XOV XX.i.'VX l.-f-V.f-W «^ JL V.1..1.W 

J.UXXU vvxxx^. ^cnxi^xs^ ctppxxwcitx\jii vv^-/Xi^o^ axx'a/wx xxxjc?^-^LXUXX pux t\^o^, *jxxc? kji. xxxuxt; i cot^x v \jxx ^> tw 

• 1 1 rr*- _ .1 / _ . _ _i • 1 7 . 7 .1 . i* i n • 1 j 

V xv»->i^ Wk.xx.wxkj wxjkVM VTA. vvwoxx xxvvxs.«-o, v/xxv<> \jx xxi.\jxv/ VXWV/U.WV4.VfO t,i.xu.v vxxxv^vw xxvt-xvx vxu.i.xoj^vyx u, u. 

ucLcv^iui, ttxxcatxjijg kji v-uuxxxx^ c;xc;ixx^xit iKj uuxxuui fctsauy LCiupt^ifciLuxc;, a uuxxijj utci ^uixuuxxc^x 

(e.g, for control of sample application, reservoir now switching, fluid transport, signal 

J /i^-4-A /^A» />j 4-l^ fT^ 

ucLcipjiiuxi, axxu uxii; lii\s^j. 
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In a particiilarly pre 



' w 



.-It lil'X* ■«-••> ^ ... 

"t* l-» 1-^ «-» -J-l ■»-» ^ I / O \ -» ■«-» • ' "•-•/-» 1-*^ -c T/-« l-» I ^ " -..^^^ ^^-.-.1^ 4-1^ ^4- ^^^^ 1 ^ J. J J _1 .C 1 1 

Lxiv^ wiicLiiiiK^ii i3 f 111 rx I eil I II » V I If CI iiiiiiiiiiir: iii/'ii i 1 1 lit—, t—.^ixiiv 1 1 1 vi-^ri f-*.f 1 >iiiii rt-*mi'\\ff^rt Trr^m Tn<a 

ancillary equipment. Where the channel used in the device is a tube (e.g, a capillary 



iir:L^i.i I II 11 ii II t^rs 1 >k iiiiir-:i >i I'.i ii i vr-.iiTiiiii>i] t '.urii i inrv i e^i m t'j irinm-paci c nf^^7ir»f=» r^f^riTtainc? rvm/^n /^t rhi 



ancillary plumbing, sample handling and delivery components, and computer controller(s) 



»i*,»,w^ MI^I^TMjr %.|.w r x^i'W wv/X VXXXX^ l.vy (rXXV ^XVlJV/XXt XXX V ^XXLXVyXXa 



X' r 

%/ 

T • 



rHiii. ■ ■ ml„ ■, 



In general, assays are run by introducing the sample into the channel having 



one or more affixed bindine nartners. me samnle is transnoited through the channel to the 



10 



4-^^^ 4. L^^-^^--^,^ ^ ' I M — 1-^ x_ _ J.:: J. 1^ : - ^ „i ' _ . . j.. . ^ .i . - . i • i • j 1 i 

I I 1 >; 1 I 1 1 1 It 1 1 1 1 w I i>i I I 1 1 t-*.i I fit-*. s;>i 1 1 1 1 1 1 1-^ 1 'I 1 1 11 HI M s: I I ie». i 1 1'**: t rurifiintr ir\iAiri nf^r i m r if-^T" r •/\'r»/nTTT r\n c? m -ar 

Jv,^ VAJI. • ...AAV >,,'«.w.*AJ^A'«< W VWW Vk^r VAJfcX (hT V W «k,A A>««.XJL.Xj^ V^X VXX WX Vf-AXV»WX W WXXVAX WXVXAk^ I.XXM'li' 



U.XXW VV LIXW LyiLX\^l.L12^ 1.7CL1. 1.1.1 Wl LV^ CM JX^Vj I. .1 IK^tTl I V I f I I IVL i V (^l. J I t Ui.'M II 1 1 1 1 11 I I >^ I I ^-'C'il. <^ I li^.l V I r:>i llt/11 lll?1V 

tt? X~ - ~X" " • ' ^ - " 'wf ' " T , „^ ^.^w^w 



^-'w J^x wOwxxt. i.xx i^xw kJMXxx^xv* jk xxw OCmxxj^xk.' xu uixv/xx bx mxxu^ v/x «rwvx wxxvi. 1.XXV j-xxkjv urxxxvtxxxg ^CiX kxXvx 

3Jid the presence of target analyte bound to the first binding partner is detected. 

In a preferred embodiment, the channel includes a second binding partner 



' ^^w^^^x^^ «^"***"X^ J^**X^XWX. **XW^^ W^XXI.V|.V.. rTXWXX W.XW 



fl 



l.C»L L/1-lilJ.AXX^ J^_J<X1 LliW/JL 3 LllW iSCI-llAjJl W 1^3 LI €rXli>^JV_li LW-WJ- LI II t.JLL^ll. Lilt> \->l ICLl I I ILJI LW LI I X^ OW^WWliW U'lilLtiii^ 



. ^ _ ._ iT^i. _ i *__T._ ._ J.. • .11 1j. _.i J T T rr*. . J J r« t • i • 

_^wvx wxxwx t X xxik^ t_7wwi^xxv.*- i,^xxxv«-xxx^ J^w<.x vxxwx xaj i.t-k^fV't.wxxjr , xxwvvx XXV/ k Wi'w, wv uxxxwxwxxk lojr^v v/x t^xxxvt-xxx^ 

V(.XX.XV/X WXXb kJWV|^k|.V^XXVV/. JL XXV/ UU.XXxjwrxw «^\^XXI,C|.^kt:> LXX^ L3\^VWXXV.t. I^XXXVXXXXg I^CXX ULXVX UXX\J.V^X VVyiXVXXLXWXXk? UXCXl. 

20 allow specific binding of the second target analyte, after which the sample is transported 

l^^JfWXX^J. UXW OV^V^X^XXU. l^XXXVXXXX^ j^CLXLXX\^l. J. IIW/ pXV.'OV^ll^./^ WJL OW'^i/V^llVI- tCI-i. t 0.1X0.1^ UV^UXJLU- tllt^ 

second binding partner is detected, and preferably binding to the first and second binding 



r*r\c»n"n<=» I rin\/1"ncT «a nln-r^liTA^ r^T* riiTTva-r<ainT i-\in/-iinrr T-»orT-n*ar*c o-Pri vt^ri t1-» «:»i-*=»i n oo /-i<ac»*^T»iV\/ai^ or*r\xr<=» 



vxxkxxxxxwx xj-v-v r xxx^ u j^xuxwvxxi. y V4-xxxwx WXXi. CXXXVXXXX 



C4XLXXVXtJ UXXX^WVI- bXXVX ^XXX. C«.L> \.lV/OVXXLy VVX ML/W V w. 



"'It 



X 
X m.* 



\/ii*Tn <a I 1^/ CitTtr ooi'virNl^ /-»*:»*^ o*^ nix rrx^k/nl nciilvtrr -t-i-**::* rJ /ax ri r»£:\ct n-r\/\ d^-rXi /A cr rx-P+lnict 

V XXl.UCiXX^ (^•Ljr OCXXXXpX^^ ^CXXX L/W CLl i CM J' ^ W VL U.OXXXj^ LXXW UL\-/ V XWWk> CXXX\^ l.IJ,\^Ll i.VJ\a,k3 KJ± LXXXO 



WJkWXX WW- %yAAXV/ V/XXXXXXVXXtr, »>XXW S^VMXXJ^ A W Ak^ WXVXV/g^. 



XVWA tJM^XXMAW* A. AAW 



term "biological sample," as used herein, refers to a sample obtained from an organism or 



V/ #.Av^xxx ^w*.A,*.j-f v^**wxxfc»v ^v-,^,, wxxwy v/x 



an organism. The sample may be of any biological tissue 



J ' I 
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a patient. Such samples include, but are not limited to, sputum, cerebrospinal fluid, blood, 

L/lv/wvi. J.X CLw wxxu vt^.ii. tjx^x i,i.xxx« L^xuLsiiict. I. uiw\j\j. v^^xxiZ) iis-i^.. vviiiLV_, i^iL/ii.'^i. Lii7»i:>ixtj i/i I 1 1 ici I iir;r:;n It-; 

^ ^ j_ ^> — ^- -^^^ ~ — — 



. 1 ■ J J 1 1 - J _ 11 j1 



uAups^ acuiipics, uumc, pciiLuiicfcii iimu, miu picLuai iiuiu, or ceiis mereirom. Jr^ioiogicai 

«*XXXJLyA\^i3 XXXCXJ^ CIXOW XXXWXUU.^ liS W^-/ LllJ 1 i.O VJ_L LI i^O LL^=>^ i> IJ-WJIX iXi> i± CZjdX ^C^V/ UX%J11«> l£j.iS.^XX I ! | ?jH^>lt I W I 



purposes. 



Hiological samples, {e.g., seiiim) may be analyzed directly or they may be 



subject to some preparation prior to use in the assays of this invention. Such preparation 

nan inr/lndf^ hnt is nnt HmitFiri tr» snicjnpinsinn/Hiliitinn ot'thf^ «5imT^ie iti \fJ9\f^r nr jin 

• t r*r* ir»-«-t-f -ii* t .• <-« 

M-L/LJX W I^XXCXtW L^L4.XX^X UX X VXXXW V CLX VJ>X V^^XXCiXCXX U-^L^XXO. tS. V V^U'XXLX XX LX1£.£XL1 IVXX. VJX i3^X^^Lll.Jll 

XA -1- -y -t^- ^ ■ - t3 J . 

r.ii! PIT •fi^ar-.tiriM Q rit'thr=*. c:fimi'^lpi i*^p^fnrp'. nnaivQiQ T\jiir:1mn fiAiri QfimtMp'Q fVir p^Yi^tritilfi u^e^ 

j»-1-t«f.-»«. -«-t« ■«•.■«. 1 

l-^pAW^CXXXJ^ XOWJLCI.|,V/V4. pAAWX LM O-ODCI.^ CiAJLVi, XXX OV/XXXV Wi,J.JLUWM.4^JlXXVJLAl.O, O LHU/J kyV'UWU. pA VV^U-U^ll^D, DU-W/XX 

J. : ._j.T 3/ 1 • _ --xi r ^ _ _ 1 a.i _ TP* y^TI \ ^_ 

>ds: r«-^ V/ vi-^ I I'M ri *n Til 1 1 1 1 1 Mriii/(ir m rn nil i 1 1 '.m i 1 1 in i z-* n/ 1 1 if-^rnvj*-* I'.rimri rt-»m ti if in h^t i-c i iii 

*i>«>luP A «^ V ^✓Jk W VA VVa.Ak^%>JL bA VA-A V*A«.^*( V^JU «,.«>AA AJmiT AAA A W WVA *a« A<l> y^**' > • , A AA WA Wt>t>J %^ WAAV<(«AAA A VA AA, A A V. ^ 



increase tiie concentration or an sample nucleic acids (e.g., using ranaom primers) or ot 

cn-^A^oi-Fir* T"\/-r^^cj /-^-P nn r» 1*^1 r» (o rr iiciri fx i-\r»l A/'rmr»1^»/T<"ir1<=»_+Vi"\/^Tmr1"\/l c*i'*» "("ri cimTilTf^r 

t^J^V/VXJUXV/ \.J \J\^%Jt V/JL XXUVXWX%y MWXV.«-kJ ^Ak/XXA^ JM V/ X^ XAMVi/X W VAVI'W U.A^ AXXXSA^ XVA W UAAXJ^XAX JT 

messenger RNA or gene-specific primers to eimpiify specific gene sequences), 

X X^X^XCi-L^X V . VXXV/ LyXWXW e^X^C^X OCIXXXU/XV'O CXX <W I^X Vy^^L^Jt-IN^Vi. (.XXVLl. bXXV/ bMXCVl. Ct.XXW4.X V t,\^\ / 



JL iiitC-iCSL tllC- Ifcl Ut^lgU WiLii iX CXC-t^W'tCtUXC? XcXUC-1. J_^CtCL^'t^UlC? LiXUK^'LH Si4.Xt£!-UXC? XUX LlbC? XXX LXXC 
• ,» •11 • . • 1 . , 1 1 1 • 1,1 • 1 

pXVOVX-LL. XXXV^XXLXWXX X4.X^X UVi-W CiXX^ ^WXXlpWOX LXWXX V^%^ LV/^^ LCtL^XV" KJ J oj^^WCX V/OWVyJ^yi.^, _^XXVy (.V^XX^XXXX V/UX, 

biochemical, ixmxiuiiochemical, electrical, optical or chemical means. Usetul labels m the 

.• .. .-t-f-l..*/-* .•« i . 1 t t 1 1 . » 1 • » . .• 

|JX«^OV;>XXl. XXX VV/XXl-XV^XX XXXUX t.|.V4.K^ L/XWt-XiX XWX OtCI-XXXXXX^ VVXUXX ICXiVV^XV^M^ Ol-L Vp|.a.VXV4.XXl ^WXXj LX^CILV^, XXXCXgXXWLXW 

beads (e.g^., Dynabeads *''''), fluorescent dyes (e.g., fluorescem, Texas red, rhodamme, green 

J.XUUXC;idW^XXL pXULC^XXX, OXX^l LXXC XXXVC?, C^*, XVAUXC^UXCU M. XUUtiO, JLj U^CXX^i^, V^XM^^VJXX, KJUJr^J^ 



o I'vr' li" -1,1 

1 • -I 1 1 Tr-r lji,JT -l-")/-^ J^T-\\ 

Toni I CI n<=k ic«i/2»rr ~i— i i " !• /-w i-» i 

XlXV«.XVyXCA«^VXk^ lU'.^.n XX« X. v^, wx 

^ ^ ^ ^ 



v/xXZj jr XXXdj xxwxijvx mvxx»jxx vx vy^xxuu.kjv.', vt-Xi\.ClXXXXw 



pxxubjjxxaiaiG; oxxu. uixxcxs> L>uxxuxxuiuy uscu. xxx x-jX-yiLD/^vb), axxu. uuxuxxxxxclxx^,' xaucis isuv^xx ai> 

r*i-^i tr\^ri<:al rrr^irl ( n cr rrr\i/-i v^o■rf•i r> i iv-i xTMSk AX\ SL\ \ -vwv^ fW^'\'Y\t^-rp>.-v o-irzci vov%rrf3k c»r»OTT*:kV fTVi=*fa.n iTrrr^T 
vx^xxvyxvAM-x gjvyxvi- ^vyx^i. j^MX kxwx^o xxx vxxv ~r\y ~vj\y xxixx vxxuxxxwbvx ijxz^w xctxx^w l>wxc(,vx ^xw^^xx aa^xxi. 



wxtxx xxx^xx oxxxuxcixuy ; ux ^uxuxcu ^iiibs ux jjxaain; ((^.^., pui^'iiiyACXXC, puxy pxupyxcxxc, xaicA., 



111 1 • -I -1 -r r .-VT <^/-k-«y^<^'^ r 



etc) oeaas. ratents teacning tne use oi sucn laoeis inciuae u.b. rateni iNOs. J,5i /; 
o^ooKj^f^^, a^yoy^ojv; o^yyv^on^j; h^^/ /^^j /, t,^/ j,i*ty; tuiu 'i-jouu,.^**!. 

Suitable chromogens that can be employed in the invention include those 
that absorb lieht in a distinctive range of wavelenuths so that a color can be observed or, 

illLWl lACLLX V * LilCLL t^lXAlL ±l^iiL VYiltiXX lli CLWiiCI-LVlJ- VV ± LI 1 1 CI-LI.JLCI.L.1M11 KJ± CI jJClLVX^VA-LCLl W V W i WAA^ LAX KJ± 

wavelength range, e.g., fluorescent molecules. Preferably, the label is a light absorbing 

.M >« < — It A « y^ •« *i . • •# ^ 

Xttut>x. X XLLMJ-Wis^^c^xxi xau^xa axe paxixutuaxx v jjiwiv^nou. utiwauoc^ ixxcj' pxuvxut^ vci_y atxuxi^ 
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signals with low backgrcamd. Fluorescent labels are also optically detectable at higi 



aduitional advantage that irradiation of a fluorescent label with light can produce a 
5 events. 

r^esi'rahiv. finnrftsnent lflhf=^ls <5hr»nlri ^hsnrh liaht ahnvp'. nhnnt '^00 nm 

preferably above about 350 nm, and more preferably above about 400 nm, usually emitting 

at WflVf»lmncrth.q are^atftr than «hmit 1 0 nm hialif^r than fhpt wpivf^lfrnath r^f tViR liaht nVicrtrVi^^^H 

Til t-|-» itji.if 1 ■» •* f ^ . t t It 

IT C n r^n I /"I V^c^ -v^r^To^rx TnciT Tl^/cx o l-\o/-\i'»-t-\Ti o-t^;^ citv^i c<cii r>\^ r\t*r\ ^^-t-a-vt <r\tt r\r^ r\+ n-* *-l iH-rr<=» ^r\-v>. 

At OXXVJ LXXV^ XX\./C^\U. LXXCXL LXXW tXUi3V/X kJ LXWXX C4.1XIJ- WXXXXOi^XVJXX V/1 IClJ.CI.^-'l.V.^A lOl.lV-'!^ Wi. LJLiW liV/LXlllJ. v=> L^Clii 

J J.T J • • _ 1 1 11 J. • 1 • 1 * . 1 

%Hk^ W k.AXM-lk' Xk..* VC-AAWWJI.XJ M^M<lrVV«> M-XXV*- WXXi^ U>V W VX X^WV*- XXX f^XX MX k^X Ul. I^X l^VyXV WXXV* 

It will be recognized that fluorescent labels are not to be limited to single 

t^j|^\,/WXVO V/X^CXXXXV XXXV/XS/VU-XV/kJ, I^M-l' XXXVAW-Vl-V XXJ.V/JL ^CU.XJIW XXXVjrxS^V/Vl-J.W>09 XXXI.IJLLJI~JIJ.±WX^^14JLC4JL XJLXX^LU.1. ^iZ^ WX 

15 organic and/or inorganic molecules, crystals, heteropolymers, and the like. Thus, for 

•f ^-^ /~i J — < t i—i -111 -« -!• •-«• 1-it 1 •■« 

V'/VCXXXXLJX^. V^VJ-kJ V/— V^-'VJ.kJ \-/WX W-JXXV'XX XXCXXiW^X VOLCLi.^ ^XXWXW iZIOSJ. AXX CL OXXX^CL i3XX^XX VCtXX VyCAOXA V 

^^^A^,^u.z I ^ u.^ ^ i^i^i 1 - ^l-.^--!-. /Ti 1 _x # /I r\/\o\ n_j_-„__ cj 1 . 

I 1 .1 I v>i I I ✓i-ri I 1 1 1 r ( '.t )i 1 1 II 1 1 1 u 111 >\ 1 1 II 1 1 1 iu I OI I ii 1 1 1 1 t--.t "i i it-, i r i 1 1 -.i it-^'y /-'z /// i i wwis i ■.^f i vti-i-* ^ /\ i ' 

/III -i '/III /-V \ V.' f l-v^ -ll/T»"lirr P\i ir*-i'\ It? + I t l /"wzr^n /-» /-n i Tt-v* yH / r-rt t-» /-v mil "i-t t^i^-v^v>,frKr^ ir\r\ i-i -w^ -t t ■■-•-v* 

i _ i J _ \ 1 7 ^ 1 ^1 _ „ . 1 . .1 J. - 1 ' - _ 1 _ 1 r* . T - 1 J. 



i>ciciuuc^ nave uccu covaieniiy cuupieu lo Diomoiecuies lor use m uiirasensiuve oioiogicai 



w.v^tvv^i,njix vv ail ^11 oiiu iNic \Lj'yi:i} jji^^e/'/c.t;, i . ^vy iu-z»ui o J. 



Detectable signal can also be provided by chemiluminescent and 

Ulk^lU-llUiltiDVtillt Kaut^ia, \^lldilllUllllllC:i5V^C:ilL ^SULlHwi-CS lliUlUU<7 d ^^UXlipUUliU will ^11 UC;^./U111C5 



electronicalh 



f»vr»Trp»ri \^-\t a r^ln c»Tni r»ci i r-zac* r»Ti /-\'n onri rT-^/a-n o-miT iinri-iT ^-xri-ii /-» t-» davxr^ao ao t1-» 

r ^^VWXl.»^iLX y KA. V/XXV^XXXXWCXX X VIAV^IkXV^XX V4-XXVX VCtXX LXXWXX V/XXXXI. XXC.XXL VVXXX^XX LJWX V ^kJ CVO LXXV^ 



y^ '4' y^ /^*4* 1^ I y-v y-*--^^ y*» I j — ^ /—J . — ^ ^ a J- , — ». ^ , — >. ^ j^ -*^ t v -4-' t -« -■ i « ^ . — . — ^ « X ^ — ^ — - ~ X A IX ^ ^ Xj • . — ^ I v v f ^ ^ v-^ ^ -4- «^ ^ ^ — ^ — . ^ 



L/W UoVi/VX XXX ^./V^XXJ i^LXXWLXWXX VyXLXX XLL^XX^X U-OVi^ WX XLL^X^^XIUIO WJ plVVlV-l-^ Ul\JH-UlllllV^O W-'XX*-/^. 

spin labels are provided by reporter molecules witli an unpaired electron 
spin which can be detected by electron spin resonance (ESR) spectroscopy. Exemplary 
spin labels include organic free radicals, transitional metal comDlexes. r)articularl y 
vanadium, copper, iron, and manganese, and the like. Exemplary spin labels include 
30 nitroxide free radicals. 

-L 11^ tCli^CL iliiili^ LC^\^^^^' K-^CILL ±iXLJ^X^KJL UCXtJiCp ClUlJlill^^ Ui £lXtd LIXC^ DdiXiJ^lC 

contacts the chamiel-affixed binding r)artner. So-called "direct labels" are detectable labels 

w ^ — ■ " 

. ~* , ^ A ^ - ^ m _ . .... 

u.ia.1. tu.o uiicou^ eiLLauiicu lu ui iin.;mp»jiai.cu uiiu uio lui^ci tuiaiy ic priur uo uiiiuxug wiui iiic 

-34- 
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cognate binding partner. "Indirect labels" are attached to a compo 



i,xx\./ LCU.^WL CJLi.i.<A,±v \.JL t,w d- ill.WAi.lt.-'^l *^'J. CI U'iiiWliJLl^ JJdiij liiC* ULliCi iliC/liIUC-1 L?X WiliC-ii IS 

attached to the target analyte. In indirect labeling, the labeled component can be linlced to 

Li 113 L£Li sfc:;!. n.i lin.i v i.c^ IJC^ itiiE~:. tiiiiiiiv iii m it-.i iiir*. i>^ivjr^i >iii>fi\/i '.f }i 1 1 m i n i 1 1 iu rri ri if-* I'.t \t\ ti4 r>TC Tiif=» 

binding partner. Thus, for example, the target analyte can be biotinylated and then bound 

to thft c.nor\i^f{^. hinHina r*?irtnp!r Aftf^.r KimHino' ax/irltn-rr^invn rr^tiarl 'flnr\T'/^"nlir\T'*a r»cin Kinrl 

the biotin-bearing target analyte, providing a label that is easily detected. This 

_ - 1_ ^ IT J ? J. T . 1 1 r* -vT-i* «^ f 

l*riri nfi/nrYif^n I i <j tamti i f»i 1 1 i-ivi a/ TArf^Tf^TV/^n Tr\v i ci ii r» nr -rtn/-* i /siir* cir»ir<o ixmr»ioir» o/^ino /^o-ki i~Ma 
-wAAAi^'wt.xxxji.vxxi. xfcj j|^v4.A. vA.wwj.v4JLxjr j^jLv/xv/xx wv*. x.v^x xcvw wxxxx^ XX v.i.v/xwxv/ Mvxvxo. X vi.vxv»/xw cxwxvxo v/cxxx cyv-/ 

L J 1 1 i v lini irzi rzv i v i 1 1 / / / ly/ / / y y i i ?i i i^si :i 1 1 1 1 1 1 1 1 i t ii >i i i >i 1 1 1 r 1 1 1 i 1 1 ':>i i 1 1 > 1 1 i r^.>ii : i ii 1 1 1 i i 1 1 1 s: ii \ f 



V/<rvUXXXJpX^, XXUWX V'OV/^^XXX'^XCXLJl^XV.'t^ \-J ± J, UX1\J, X X VyCtlX L^Vy XlLV^VJ-l-JpUXCLLVyU. XXXLV^ l.llV.' XXJ. 'N iT^. pJ. VJCI-UVI^V.) JLll 



1".^ _ _ j _x_ ; I _ J „ : X' - ^ -i ^ - X.' 1 _ 1 1 : ^ 1 . r - _ . : .i . 



«ii m viiru umim^iipuuii. rui a ucictixeu review ui iiicuiuaa ui itLocimg nucieic acias ana 
Molecular Biology, Vol. 24: Hybridization M'^ith Nucleic Acid Probes, Tijsson^ ^d. 

T^ri^^* ici1-\/a1c r»on i^ia ott ci/->V\o/^ T/^ tV^^^ farrr/ar onolxrT/:^ /-iiT-^^/^TlTr /-x-k* rTri-'/^n nrl-i o Mi-«l^c»f 

X XXW XM-t./WXiJ VU.XX l-ZW CXUCCLWXXWX^ I.XXW l.U.X«^^U CVXXC4.X V WW \,|.XXVWl.X V WX LXXXWLX£^XX cx xxxxxv^x 

moicty . In general, the site ox label or linker-label attachnient is not limited to an}/ specitic 

WOXL.X«^J,l. X WX VyyVClXXXpX«w, HX JlXU-WVyXV Cl-VrlU. ICt-UVyllll^, a. JLa■U^^X lllCl^ C4.l.l.CI.WU.V^W UVJ a llU\^l.^\J^lK.lM^y 



nucleotide, or unaluKue thereof at any Dosition that does not interfere with detection or 
hybridization as desired. For example, certain Label-On Reagents from Clontech (Palo 
Alto, CA) urovide for labeling interspersed throuehout the nhosphate backbone of an 
oligonucleotide and for terminal labeling at the 3' and 5' ends. Labels can be attached at 

.t *1 • ii 'I 1 t * y-o -t t 1 * * . 1 -••-1 

■./V^OXbXWXXO WXX LXX^ XXL^WOW X XXX^ ^X LXXV^ XXLJWOV/ WCill U\J JLXXWV.1-1.J.1WU- CiilWL W W-LX WlULi-XXXXCLLV/U- CLO VXV/DXXWCl-, 

'"T^i 1 • ^j.z -X' xi_l 1^1 _ - . _i_ M I n„_ ♦ . _ 

or modified in a, manner that does not interfere with their intended use. Modified bases 
include but are not limited to 7-deaza A and G, 7-deaza-8-aza A and G, and other 
heterocyclic moieties. 



The sample can be introduced into the devices of the invention according to 
standard methods well known to those of skill in the art. Thus, for exanrple, the sample 

VyCXXX UV^ 1 IXLl I. JiXLXX^V^IX 1 1 ll.V f 1. 11^ I^IICLIXXX^X LXlXlJLLbyil fill I I I f tlil^ 1 1 I 1 1 I I ;i 1 1 I. .^lILvIt CL^ XIXWOV^ LXiT^l^LX 111 1 I I I I 

... ... _ y ^ ^ .. o-"" 

pressure liuuid chromatography systems. In another embodiment the sample can be 
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the sample can be pumped into the channel, h 



iT _ r* • ^ 1 » . 1 • . t 1 

.i.wvu.xk^ vyo. v^v4-wi-v^xj.j;^ i^wxxx i^xwiJ xxj.u\^ WJ.J.CiJ.J-LXWXO 



ctx w vv JVJ.XW vv ix CLii\„L v*? Lciii\„LCLi I. L III I.I ic^ L^n I 1 1 1 1 I V c~: ir~:i :i I t 1 1 II II I i r-.:s i x >-i i ii i i '.i 1 1 i 1 1 1 1 m 1 1 lu r>i rii i \/ m n v 

Tj^I..^^ '"T*- ~ J. 

v>» J? mm xiaiisuurt 

c^^ 1 ^ /I rr* / t/-i«-t i», -i i«. i; 

fc^i^xxj^xwi^ i^i.xxx.i./ «^U.XXXWX/ L>UXXV/X/ XXdX^O WCiXX l-^W XXXLX WLUtl^^Ct, XXXi.1^ C4J.1V4/ 

x.xxi.xwVAVt.v/'^vi. Ci.XXVA XXXV/ V <WV«^ VXXXWU-gXX LXXW WXXMXXXX^X i^J M. OJl4-Jt.4p.L^ ^XCLVXL^ J.S^S./U. V^AJll CI- AVOtlVWll. 

Alternatively, tluids can be moved through tlie channel by gas pressure or by fluid pressure 
produced by any of a variety of suitable pumps (e. g. , peristaltic pumps, metering prunps, 
etc.)^ pressiore on a deformable chmiiber/diapliraKm, etc. Fluid can also be driven through 



1 0 the channel b v ei 



X'itlHwi. l-i<3.1±i5JjOi L L><:X1X UC- OOlitlliLI-d.li! Lli Lli!5V./L.'iltiiitiL.'U.i;S. J.X U Ull till LLU lib Ll£lllk>|JiJl t 

is emuloved, the iiuid velocitv is tvuicailv set to ensure that the samnle remains in contact 

Willi ^aL'ii uiiiuiii^ poiuic^i lui a Liiiic £>uiii\^iciii, lui aiiy uu^iiatc lai^cL aiiaiyic lu umu. xx 

15 desired, the assav can emnlov discontinuous now^. where the samnle is moved into contact 

' i. wf - J» . . . ^. . . 

with a binding partner and maintained in tliis position for a tmie sufficient for binding. In 
■t •%* ..1 f» I*. ..•.-i-««-t» ^i.t t 

kJllC ClllULILIlllXVyXXL. LXXW OdlXXJLJXV-/ XO X.iXW V ^VX XXXLW VVJllLCXWL. VV X LXX CL LJJLXXVXlll^ j_JCXX LIXW/X CJLll\A- tHWll J.llV.i V WM- 

„1 i j,i _ „ X' 3 3 _i • -^1- - t 1 J r ^ \ J. _ ^ 1„ ^ .„ ^ _ ... „i 1. . 

s: 1 1 r 1 1 1 \/ ill i\A/M If I ^^rl^I s:iic»iiii\/ rin i ' if \a/h rr i i i \ r \/ 1 r \/f-»i^«ci^ i ifi t-*ririnTi*'H» m i v i ri u Mri/ 1 riT'm < r rrif it-p» 

K.J.H.A^AAfA^/ W J. r T WA. ^.TAA^AAbA^ W W A V. » f V**. V * T AW » N.'Jk KJS^J VV^ AJkAVt-AA W W AAAA.A X AA WAAVJU t^A AXJU^ AAA W A 

Ldi^C^W Clli.eii^ l-c; iiil.vJ x^ijiiii.cl-W'L- Willi Lli& Ullik.ilil^ jJClilll^X« X HE/ \JCk\-f£^ CLLISJ. iWX LXX XXXU V ^IIIQIH \jCLXX. 
yi I r*f=» Tr(=^Tnf^*ATf^r\ tao n/aoiv/ari TfA TiiiTn*^!' faTincmr»#a I'viivmrr 

£t\^ X WJ^ Vf^lrV/V*- Vt.w7 V^-Vh^XXW*. t>V JLVI-X VXXVX V^XXXXM.XXVV XXAA^XXX^* 

Electrophoretic and/or electroosmotic methods typicaJly employ electrodes 
that can be charged positive, negative, or neutral to induce movement and/or concentration 

of taraet anfilvtf^?? in thf=^ vir.initv nf nne; nr mnrf=^ hinHincr rl?^r^n^=^rs PinH/Vkr "hnM^ flniH flnw 

A ^ V aiV^^dfcWA J »^ AAA ^ T A V A AAA w ^ At A A W A «<k<li A AAA AA VVV^ VAA«^ A WWAA^^W «^ A ««db A ^ A A ^^A «P» «B-A V V 



through the channel. In a preferred embodiment, the channel includes a plurality of 



«-■» £7 ^1 J ^^^^^ ^ „X ^-^J.^— ^4. |- . . L ...I- l: _i ^ J.I I _ X* J.1 _1 .-.._^l 

y 1 t-'. ii^.i -.1 I I H it-^.v >i ii>i 1 1 u t-*.r I Ml I 1 1 >i i 1 1 It : t iiiiiiitiiw iinriiit-»r 1 1 if 'i-ii 1 1 1 1 1 v Mifiiiu i i it-*. it-*.iitJiii iii i rii-^ iTinriiif^i 

.■ ■ > -v^^^ ^ VA '^>.*>^i^l^ %.^VA A %.^fc.AA|b|*^W^» 'w**A li^ VAA«»>-w «.r AAA%»*.- fcAA Vf*A VAAWA A WWA AAI*^ fc^^A A A VAA^n' A VA A Vv' A lUAAW ^A AWAAAJb W A , 

f -1. • 1 -« •/>.■. < . 

<xix\u. a. vvJXLci^w 10 cxLJiJiiK^^-i Lv^ v^cLv^xx vx\-»v/ia. vj*j.v=/ in Dt;iW|wtiinw*-', X Ml t^^ciiAxpxv/, ajl i,xm^ tai^'^L cii ^ lwo 

_ „^ __T_T_ j_* _i _ _ 1 T~-\ /~\ . . _ _t. __ i _ 

nrf* ruif'.ii^if' nr'.iriv: lA/riifiii nfi-^ i it-^o 1 1 \/i^i \/ fMiMTcr^^fi i4 nrisji n \/*-» i ii ii f-^ri i i n i f»j-in nf» mrnni^/i if\ 

V«>A W AAVfrWAWAW VWJkV«>k7, » » AAA VAA W^A w AAW^V^VX T WA^ VAAV4<A ^ V/VA, V4> J^Wk^AliA » W J^T V<r V> WA A VA VM. Xa'WUA Im/V/ Mj^J^XXWVf> VW 

^a^^ii otiv^u^o^x tix^iiwtiwviv, iiiwiLLv.^^ tixc; tax get oxxax^ttiD ikj xxxijvc^ twvvcixu. cuxu ^uxxL^ciiuctt^ 

XXWUX VMVXX iJ W-WWX/UkJX V \i/ «^XX.XVI'XXA^ J^V«.X UX^v^X « XXXV j[^WOXbXVV Vt.WXX«.XU.X VCUX a^N^ XAXMXXXVU>XXXWX XWX C4. bXXXXV/ 



JU sutticient to enable an appropriate target analyte to bmd the binding partner. Ihe polarity 
at the electrode can then be reversed, to repel unbound target analyte aw^ay from the 

llltXlll^ JJi:ll tll^l (iilld C*ii L\J Liit^ liQA.t t^l^Ct dC'lllCm. 
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In a preferred embodiment, the charge polarity at the electrode is r 



■1 



uwvwi.(^j. uxxjLx^k} Lw j.xxx^ Lxx^ LCLJ. 2±.v^L CL I V Li:j I it:;^! i.t I (3 E=i I f=;i^ I.I I JL I IT: . Willi:! I c~: i 1 1 I 1 1 1 :ir:.*s i i it-r 1 1 1 i i i is: ii ii i im 

target analyte to the binding partner, increasing the rate of accumulation of target analyte 

^»iJc%-»i 1 iv^cLJ 1 V 1^1 II II 111 1.1 1 I lie:: iJiiiiiiiiv' MHiiiir-:! i . i i ;'i i f. iiiii>ii'ii\/ rt-'.\/(-*.~rv:>ii f.^iri f ir^i if^ii&ii i a/ tr\f» 

carried out at increasing potential to increase tlie stringency of the assay (electronic 

Sifrirxyf^nr.v^ Thf* nmne^.sifz n.Ptii h/=* n.arrif^r] niif until a ri^cir/^*/^ ofriTin-f^rtr^xf^ to rf^ar^V-na/^ 

Stringency can be monitored, for example, by including an internal control in the assay 

•^i/ *^ > VAJLV/ l^^vJi^J V^W X k'li-AA W».iJX.XX^ V/XAV'' V/* XXiV/X V/ J[J>w' OX V W CIXXV4./ WX XXW^CXtX V V/ WWAXLXVJX 

CLl I tai V i.(r;.> 1 1 1 1 i.i i i j i 1 1 1 1 1 1 i w i i/i i i i i r~: i i >k i >i i i i a i 1 1 1 i 1 1 n i . 1 1 >i i 1 1 1 i ;^ i >i 1 1 1 r*. 1 i x ><: i it 1 1 >i'< i ri t-*. 

XAXi«^XXXI.\J.V^V <^XXVi VI-W4JLCl>l,XWXX V/X I.XXV/ VV/XLCt^^ j^LLXO^, C4.0 VVV'XX CXl> LXX^ XXUJ.X1L/\^X CtXlLX LIXXIUJL^ l^JL pU-li:>i;>0 



vail uc vcuicu Lu aumcvc uic ucbucu sumgcucy* vjxiics e^f cfi., (xyyyj iNaiuic JDiULCcmioiogy 

J. / .^w^-^ / Liiv wov^ w.i vj. vv^ 1,1 villi V omii^viiv^ 111 xxuviviv a-v^iu- xi^ uiiuiz^aiivjii a&oaj'a 

to remove signal attributable to "mismatch" control probes to background levels, 

jLxic xat& ux xxuxu i.xaiii::>puiL wixx Licpc^xxu. uxx ux^ v\jxxxx^lxi(Xliuxx kjl uic llcvivc; 

U.XXVX CXXV XVXXXS/I^X^O LXXW L^XXXVtXXXC;. XXXVV^XU.WI.XWXX L^V/XXXC^ &f.k3L7b.l- y VVX. Z XD XXXWXV X<.4.|^X\a- U-OOtXYO uxw 

/ 

genei'aily preierred, device and assay design parameters are usually selected to allow 

X ^XCILX V V^X^ XCLpXVi. XXlXH-l H CXXXiSp WX X XX^AJH^J. XitLJlVX W-LVJ^XLXVy>3 VCill \-*XXXJ^XVJ^ V^Vi, XX U-l^Oll Uoill^ 

segmented traasport to enhance mixing and to accelerate diffusion of target analytes to 
binding partners. 



J 1 »T» L 
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XXXV uuw vyx uw^xxxvxxt.v/vt' xxi,i.xvii ixctxxkjjpvyx b XXX xxuxu-xv Motjujr ^i.^.' V X wo XtJ YWXX xvxxv/ vvxx 

and is described, for example, in U.S. Patent No. 4,853,336 (issued August 1, 1989 to 

LJCXXWO \,tt,. J» LJl^LWWOOX VV' XXy[l.l.XVI. OV/^XXXVyXXtO CilV V'OtCXL^XXOXXV/VX 111 CX ^WXX\XL.tXt LXXCXl. CLXV i^V^CilCXtWl 



XL J.1 1 - J J i_ 1 _ XT _ _ : J i : i n ^_ a - j j-i 

ii'itrri iiii*-». >iiii»irit-»r nv nii iriiiiiisii'.iiiit-* iiiiiri i iiiv: i '.ri n i f 1 1 1 f-» nn vc nf-^*-»ri i \ *<.t-»i i in s;\/ v i i-»m w i n ^4 i 

.^A AAA ^-^ AA W MdLAX^ VXX^X »— »• ^ W^AA AAAAA AAA w W A 4. W J.X V»XX.«.* X XJlXk^ V W WXXXXX V»- W XXtv*.!^ 1^ W WXX XXX ^ ^ lij b<WXXXk^ VXXUi !• 

jjt^xixxxi, 111^ u.wxa}' civ^ vni-iiiiv iiii^iiig ux uxxxc^xc^ixt uuixxjj\jxxcxxLa ux aix cuLciiyiyi:> xxxxa^luxc;, i>uvix ao 

samples with reagents or diluents. Prior to the present invention, segmented fluid transport 

waa udcu. lu piuixxuto Lxxii^ xiiia.ixx^ aiiu iiiiciaviiuii ux xxuxu vuiiipuiicxiLO xxx a vuiiuuit. xii uic 

methods of tliis invention, by contract, this teclinique is used to enhance the convective 
mixing of target analyte m a sample moving through a channel and the presentation of 
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Figure 4 shows an embodiment in which tlie sample 403 is transported 

J.1 —1- a1_ _1 . _^ - T A f\ -4 1 r* /1' 1* •.1 1 t t 1 t t n * - . ^ ^ ^ 

I riTC 1' I *-> ri Tnf* PnHTTTlf"! Ml! ■ Tr\ ci xivot i-m n i i-» rr i-\ o T'r -rt Ck-H T«n-t-i-\ o i-*/-\Iti<-i kvi 1 i-i i <-x +i-tn/-j /iin +u»„-.^ 

xs> wiui ulc j>aiiipic picv^cuui^ uic saiiipic umiug Lifciiispuri. /-uiumei ooms or 
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" ■ " ~" " " " L.I.XVI- ~t\jxj xwxxw vvi3 lxxw ocLLiiLix^ VJ.LL1 iiifci Li<aii.'*>iiiiii.. I iic:; iiiiiiii^\i.:.iiiir^ 



xiuiu(sj can be tlic samt: or uxtibrcnt una a preferably sufficiently immiscible that the 
sample is substantially maintained as a sepajrate phase dxiring transport. The immiscible 
fluids can be any fluid that does not contain components reactive with the channel or 

channel cnmnonents thM the immiscihlft tliiiH« nnntant diinncx thf* «!Ci«?iv nr \xnth fhpt tflrcrt^t 



Cinfllvi't^Q l^inri1"»T"' "r\cjvfT^j=»TC« r^v c^^-^^T r^+r 
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XWM^CXVV g^U-k3WO* VJCt'ON./O CtXW j^X \^XV/XX V/VI- j VVXLXX CXXX U\A.UUX\^0 L^WXXX^ Xl-LV/OL WWAJ. W/JIJLA|JXV^^ VWJL 
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II lilt-: >-i>i>i>i V ir^iiiiiir^x t-^xiici'>^iiit-^ (ii 111 1—. fiiiifiifiu f-». if-^ifit-^rii'-^ iii iri#i rf-» iriviri iiiv^i irif-» 

WAAW ««VW^««^V^ J A* w ^^^r'l'AA V 4 A,^^ %^ A W ^i^A* VAA^i'' 4^ AAA%«AAAA^^ Ih^ ^ A A A^^A A WW AAAV^A^/ UA A W^A. A J W^kJ V ■..A AX^ 

OCXXXXL/XW OWXLXLXWXX. ^.2:1.. L/t-LXX^XO. VV CXt3XX OWX l-LLXWXXv*l^ ICLL/^XXl 11=1 X ^CL^VJl 1 L A WX tXL 1 1. 7 1 1 iT) . trSl.f^.. I^£LI^1I ^^VilLXLIlJII 

X J - ■ V ... _.. .. ^ _ . . . ^ _ y — _ _ 

1 , ±. 1 x*.- ^ ..^.^ _ _ .. i„ _ i." „ . _ 1 1.1 . 1 . _ 1 1 1 . c \ •..■11 m • 1 

irviri rit-^ s:f-^T"iM rm i iriirri mtix/ f\inf-»T' wri 1 1 1 1 ii/ m'i r»\/ !;i r\r%iiivj iw niinni<i* /^i i i-rrrm «f 'i r» i riiii/i 

IT ..-» -»• ■<.• ■«.■«< ■• 

JLJ-l L/X V^XVjX JL WV-L VJ-llUWWL-LXXJLWll LfeSp LIJ-W^ Od-lll^.-'AW AO O-U Llt^W LXO OWl W-Hl-'Xlj ClJLl^ UIW 1 L-llll^lldX 

£r ^ ST J.1 „ i_ 1 • _ 1 3 .. 1. _ 1. T _ . . i n . _ . . _ . \ . n j_i . -i . . t ^ . _i • i 

v:i I ri i\\ I iii-» I ' riMTirif-»i iv: ri \/f i r/ "inn f i n i f • f-»vf'f-*nr w m~ s^ n/^^yi i f ^ni « i fM i ri/-» frnnrmfJii T/^ \A/mr»n f^n/o 

Iw^ Vf-Jk ^V^'*i><'«>^ V/A. VAAVK WJkAMMkAAAWA. Afc^ AA.^ ^vf'A W J./ A A W W A W I) >^<f WWJ^ V JL.WA WV ^ V A V4. W A Ay^ »jy V.f A. VAAV -WAAV^AAA ANiT A feV/ V T AAA VAX WAAV/ 

or more bindine^ partners are affixed. In a narticularlv nreferred embodiment- the assav 

*=»iT^i'ni rA\/c; flif^ rie»A/ir»f* rir'fni^* Tii\/<=*nfi r\n nux/innr a r»n-\/<=»v p»i «=*fn#aknT Ax/'irn ci ViA^rivrA-i-ilri iin 1 1 it-vi la-ri o 1 

%^AAAJ^AV^^ VAAW >^>.« Y a^xt^ V# A 4,AAW AAA V VAAVAVAA AAV4- T AAA^ Vi. VW V ^A X/A X-fAAA VAA V V Y A XAJT VAA V/J^XAAAAV.' AVAXXXVAXU.A 

surface and cha^nnel with a hydrot^hobic lumenal suxface. Durinor transi^ort there is little 
carryover of the aqueous sample solution betv/een immiscible fliiid-isolated liquid 
segments* However^ a small quantity of sample solution adheres to the hydrophilic 

XlXVXXXX^ l^CXX LXXV/X^t^S.'M-XXXX^ k}Cl.XXC4.K./WI^L3y . X XX^ LLXXL/VJ LIXXVX JL^ WX CXWXX WX LXXXO \jGL\.X ^ \J y^X- OCXXXXL/XW OV^XLXLXV_Jil, 

i.Q ""Mp.Kt^ri iiTi" I'lV v\ to 1 i p> \A/ 1 M vj iimnri sifrormt^nf i> c* finP: o.OTitPiT Ml M cy iintYp-.T jniiri t'lt'f^Qp'.ntp'.M ti~i 

Ai«^ A W'*'^ w "^"■J^*'- ^ .M-WAA-W V T ^AA.^^ AA^i»^ ^.^A-^riV \-J ^t^ J^AAA^AA Vlj > * J A A -w ^ A A ^ WVAA. AA AA V^A. A* A ^ V^AA,V«* A W W WA A W W 

OUI^OWVj: U^XXL L/XXX\.l.XXX^ ^^CLXLXX^XO. I-\XX XXXXpWl l.C4.1X(. aVt- V CM-XLCV^W WX O V^llXWli-LV^U VV Id UlCtt tll^ 

s;F*0"TTli=:nt i^-rirlttr nf'S: vWC^. >i\\WP:{\ mC 5fxt~i\A/n 111 rTicTiIl*** uL \T\C'.YP'.>\>i^V\CT riTf^ dlTif^nnr ri r* fsH I'trfaf" 6inSli\/r*i* 

fc^ W y^A AA'>*^AA V V W A4kWWA.A> Vlw' WAW W %*A A A V M-k^ k^AJkW T T AA AAA A %«IJK W « ^ AAAWA VW%K^AAA^^ VAAW VttAAA V W»AA1> WA. («W»A W «< MAAWtiA^ W 

A -^x' 1 1 J* J. 1 _ ! A_ Ai 1 _j _ _ _ .r* _ 1 1 • _ _ jc- 1 _ .r» 

AA I 1 1 1-^ I e-»T'i"f-^i 1 t-^irirn^fiiiiii-»iii f-^v minis: iiit-^e*. vivi »-*rir 'f-» i\\ \a imn viitim/»(-* iii m i \ \ 

A A. A VA. n^A. A> W «>•■ VAAA W ^»-AAAJI,«^AAt> V<I>>|^AWAVW VAAW W >• Ak,^ V WA AW W A, VV VAAAAA IkJ VIA Xt^WW AAAAAA V/ A 

-t -f>« -ti -f-1 «fe-t'« ».« -M-M •« -« fa^A 

^aixxj^iw owxu-Lxvfxx i^v^t vw^^xx iyi.yx(,(o^o wx uci-uuiwo \jx. xxxxxlll^\jlux\^ xxtixu oxiu. txic? xxy tuupxxixiu 
cnt*-Fc»r»i=» r\-F tllf» f^lndrmf^l /r»r\\7i=»t* #alp»m(S»n+ +r\ (anlianr»f» +cii'nr/=»t dncilx/^+ia K-it-i/S-i-n rr T-t-i -fin/a -fiolrl i^-F 

V7VVAAMWW V^A. VAAW WAAWAAAAWA# WW V WA WXWAXAWAA(, VV/ V/XXAXWXXV/W VV4A^WV MAXMXjr VN" L/XXXVXXXXj^ ■ XXX I.XXW XXVXVI- VyX 

Continuous Flow Analysis for which segmented flow was fnrst developed (Skeggs (1957) 

^x«r(>wf I'wv^r^ %J\^vt't t t'S^f '^*firttl\^\A>l 1 x^Vf tf\j%r\/^jr z^Ki X X jy i^xxv ^x Vk:> v^JJ.v.'X^ v/J. Lxxv' ol,ixxu.V'%^ xxxlix 

I iini wr:;c:;i i i i ir; i 1 1 1 1 1 1 aM iz; ^ai u i i i ir", i ;i i^-i 1 1 1 tr^.i \\s m 4 1 w>i i '.i 1 1 i>i 1 1 i r*. i tni i v\ CJ>iLl?SC C^i iiiiMt-^v:i v>\ ni cm rr\/t \ v/ t^.r 
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from OnS llOUld S»^0"t"*TGnt "tCt tTlS follo'^AmTOf lirifiiirl Cf^frmpanT T-Jr\-\x7-/=»T/<=kv xV^^a i-\-r/aco-r>T it-»x r/at-ir^ 

O -J^ "fo ly""/:^ r~i /H T + in -i'a^t r<-\-rr<-»-»» t-. ^ 1 '4-1^ ^ -4-- I - 1 1 -~ ^ „ ^ -i-^-t-^ — > « 4-' 4.^^^ X _1 t 

\^CU.X LCLIV^ CLXJ. V CLl I l^CLI^ I. J f f I I I I jiTll IVIIVC^I IlllJIIIVIlir"; llllll-llllll [II r^.XC-^l ll^illllll lll l>ilU»-^l >IIi:HI\/lf-*SJ 

to binding partners. As liquid segments and boluses or bubbles move past, the surface film 

S L^fiiiviii I ic^i wc-*.c-:i I I I itr: i ii 1 1 1 ■>>/ i Ji 1 1 Ji 1 1 r*. i i it— . 1 1 vi i inn i i i ( vji ivi mi if-f Mrifi trif-^ri Trwi\/<->u rT^rini r\inf^ 

liquid segment into the next liquid segment. The thickness of the film formed between the 

^ ■»-' w*t_»f «^v«'«^«^AV J-*.^ ■V-VJ. V jw'-tAAAA V U VKl. XVW^ XU VXVXXXXWU f^XX^ X^XX^VYXXX^ W\p|^LXU.l>XV/XX« 



d.f* — I ■ StTiH >I I IT W^A/ I 
I cwvxTX ir T f 



where df =^ thickness of film; dt^ diameter of tube; u =^ velocity of flow; r[ = viscosity; y = 

10 (1976) ^«a/. C/iem. 48:1023-27. 

Jb'igui'e 5 illustrates the situation in whicli the tilni captured between bolus 
or bubble 502 and the hydrophilic surface of channel 504 is caiight up by and mixes with 

j?^ n ■ _ _. _ I rT\ •__T _ . _ 1 ^ r%.^ „ _i x a_"_ _ _ ^ 

-I. A VjT r T .LX^^ IrkXU- li^ Wi^XXXWXJ. W %-/\^«iP^* \ X^A..1..I.W«-XJLX^ MX bJLXWJ. ^ V JL. WIhX W L^VX W l^XXW V V XX ■ / X X-VJ X Ip<4<|^ |^ W4.X WXX JLX V^XXX 

15 tension, the viscosity of the samnle solution and bv the velocity of flov/. V/ith the control 

<d.vttiitiuiC3 Liic amiipic suiuuuii i.;fcui uc picsciiLcu lu umum^ piULuciv^s^ ixi a xiiiii suixiuiciiuy 

thin, on the order of 1 um. that tareet analvte diffusion to the hvdrophiiic surface is ranid. 

■f i ^ XT X 

Figure 6 illustrates the use of muitipie boluses or bubbles of uumiscible 



iiuia ^\} J4 to increase tiie proportion or tne sample t>U3 presentea as a rnm mm ana to 
20 increase the exchange of bulk solution in the sample bolus with the thin film between the 
bolus/bubble and the lumenal surface. The sample solution 603 is divided into a number 
of segments separated by small boluses/bubbles 602, As the segmented flow moves down 

the rihannpil tarcrpit j^nnlvtf* in thf=^ film adhRrine to the. hvHrnnhilin «nrfi^n,ft that has not 

-•-••■I* -I. ■«•-«• • • -t r* .-ti t • 1 ."..-I 

inTrHxi*-! m r7"o/~l T/^ o l-\i /-i rv t-^mft-mOT* -i c . i/ai/^ "r-i»r-\f-v-» Tli^a I <z» o /~1 1 rr r< o -»-\ i c^arwv^ £»v\T ii^T/^ ■mo 

XX V L^XXUX^VVI. l,\J Ur L^XXX\^XXX££. I_/CXL LXXWX . Xi3 WCLXXX^\J. XX WXXX LXXW XWCX\-1.XXX£^ OCXXXXLJXO O W e:lXXX\^XX L XXXLW LXX\i.' 

X " vs> - - X w 

^ 11 * ■ _ _ * J. nm_ ' _ J- _ _ _ _• • _ J. _ 

I f \ I I ri\A71 ri i> v.ii-^u r I if-»ti i Inlvlriti" \A7i i n 1i i nl «j i fMlT v: ii-^l' viriri tVilvmtr rf^f\ff\it~r*^ r»(-*i \A7f-»f-»Ti i-»nf'.n 

-»- A-*-'*-' T T AA^^ k-» W ^jAA ^^.LX^XXXX^ T I l-A X. 4.V> JL XX^L^ VJ. V-VA J, V J. MaHJL^.*- ^.XXX^XXXX^ X W V/ V W V^^A. 1^ «^ W T T WXX W*^WX.X 

adjacent sample segment^ efficiently mixing the segments and exposing the target elements 

to■fV^aC«V* <344rVlT*l<^ or\lii+ir\n in cx f\-\\r\ •fili-n nPlTf* +r'€incfk»f r\-f* c!c»i'VTr\1 p» Cr\lTi+ir\Ti •frr^m r\r\f^ ^\rT\i\r\ 
XXVUXX DC«XXaJ^AV OWXViVXVXX XXX Ci IXXXXX XXXXXX* X XXV VJICIXXV^X%^X \JJL. •J«^J.XXJk/JLV/ OV/XkV.VXWXX xxv/xxx wxxv^ xx\^vi-xvx 

segment to the next results in a slow dilution of the target analyte as the column of sample 

-t.« . f .-t,i-r-r t ■* , * ^ d\ ^ r* ■it • t 

niTi /^-M ojcwnrm «=»iiTc« -fyn r^\rc^c% nr\-\xrr> Tiscx mi-sc* n /^•\'xr<=»X7C*r' i^i i "TT cif ctmiitt r\-r\ *^ta ■ -r rM i r\i i ri n rr oorv\-K» i 

OWXLXCXV/XX OW^XXXV^XXkO XXXW V Wi3 \.LWVVXX LXXW LI^LL/W. X XW V VV^ V VX « U/ l,iXX^X O WX UI.I.XWXX V/ V/ JL xwxxwvvxxx^ ocxxxxjLyxv 

30 603 can capture unbound target analyte and re-present it to the binding partners. 
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rreteraDiy, Duircr solution OUl is dividea into a niimber segments separated by a bolus or 

bubble of immiscible fluid 602. as shown in Figure 6. 

f=» - 

Thin-film presentation of target analyte makes it possible to run tlie assay at 
relatively high flow velocities. One of slcill in the art can readily determine suitable flow 

vr^i I II yi i.v I I V L './I i I 1 1 I 1 1 1 i i ir-. >-i 1 1 1 1 ii 1 1 1 1 i 1 1 i i 1 1 it-r t t^.i 1 1 1 1 rt-*f i 1 1 ir m i iHi"trf-»i i-mi-i i \/ i f-» i ^ ^ fii rmc^fa rr^ *a"r»n 

hybridization assay can be calculated as foilov/s. If the target anaivte is a IS-bn 
oligonucleotide., it has a length of 15*0,34 nm/bpj a diameter of 2,6 mii and a volume of 
15*0.34 nm*(1.3 nraj'^^'TC ~ 27.1 nm"', A sphere of equal volume has a radius of R = 

I -V^ ^Tl70TCiT» y I 1 I 1 ^= II lit U r\t C^£^ /1-»/^inck ■•-»-» t-i \ 

ill VV U-L^X . V-' I W. Vy X X \JXi3V^ I L^e/XO^ " fcl/ II n I 

>. I ^ ^ ..... . . _ 

— l.j>6 ' iu erg/ivzyj) js7(o'*'7r' u.ul g/(cm s)*' i.oo" lu cm = LiD"* iu " cm /s 
And the distance diffused is; 

IS rf*!-— -I • F ■ l-frl*"* 

V — 

_1 

M I If 1 

WA 

nni. _ _ _ -i i i * r*r» i 

I mic lY^i' « I ■^_i-nf»T' Tr\ mTTiicji^ i ii* 

A f\ f\f\.^ 

i;=u.uuD sec. 

v^uiii5t>y[wtiiiixv- uix^c a x jj,xxx uxxl^xs. xxxxxx ux saxxxpxc suxuuuxx xxas luiixxcu ucLWCcxi a uuuuxc tiixu 

ix k3i.ixxu.v/v^. CL x^-xxxv_/X VV XXX 1 WVJ LilX W vjiii^ ^ xxi,3V:^w LW ^AXi±LiO*ii K\J IXit^ »3L4-XX£lUCi tlXX^L L»c? VYiLXlxn 

hybridization reach of target sequences. 

Given a diffusion time of 5 msec, a 1 -mm long sample could move at a 
velocity of 1 mni/0.005 sec or 200 mrn/sec. Allowing 100 diffusion times for 
25 hybridization to occur gives a flow velocity of 2 mm/sec. Thus, segmented flow through a 

WXX<.*.I 1 I XWX VV XXX W^^JLWXWXXWO. f twfX N.'UWXJLI, b-VX->.V4.j. y t.^c> i,\J CXXN^ »^XXX^XXX& |_/ CU. LXX^m'X XXX t*. X ^ \y \^ ' U/XXXU-XXXC 

•« « _ -4 . ^ ^ . _ _^ 

paxLxxvx wio-iJLLitJx XXX auuut X -z, xxuuxj>. Kji. »^wuxic-, wiicic <:iJSi3£iy tiixxc ib iiUL a uuxiv^-cxxx, ix^><tiy>< Ui 

* wj.Abj.wAx wvxxx i-/v^ A. uxx MC. xw V V WX xxu r¥ r wAwv/xcx^O, C-.^. 3 X \y xxxxxx/ OWW, tXUWUi-i. X xxxxxx/ l3^^ J 

about 0.1 mm/^sec, about 0.01 mm/sec, and about 0.001 mm/sec. 
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Segmented Electrophoretic Traiisijort 

In soine embodiments, fluid transport is combined with electrophoretic 
transport. Use of segmentation allows precise control over the positioning of the sample or 
sample segment relative to the binding partner(s) and the corresponding el 
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anal>ae charge) v/hen the sample or sample segment is positioned over that binding 
element- By setting the size of the immiscible fluid bolus or bubble so that it spans several 
electrodes, the electric field is confined to the target segment of interest preventing electric 
current and electrolysis from occurring where it is not use&l. In this embodiment, one or 

lllUli^ ■ti^ixl^i.^i i.*^ I c t'. . \^fViv.L\^ci.\ c\\^vvci\i\;>t \ 1 1 vi\^ Vvi 1 1 1 j 1 1 7 V \xt iiiiiiivv Liiiz^ 1 1 1 4 i I iz^.^^t iji 1 1 1 1::; .>i<>ii i 1 1 ii [~; 
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,1 .J 'J. .1 J.I,. _ _ 1 ... ....J 1 ... 1. . • .. J. . 



f • IT^^t^AAUUkS WX JAf II l£4:KXA«^AAE2f X aX2^«^X .r«.XXAlVt.^ XTXA^IilZ^ 

■ II • ' • ^ - - - ■ ^ - -■ ^ 

In addition to the method described above, mixing and presentation of 

t>CU.<=,Wt, CLXXMX y l.V.'^ W LIXWX dODu, r V'WlllMOxXVXXkU^ IrV/ (^XXXLixXxC=. I^CXXVXXVX^ V^UXX WXXXXfc4.XX^WKA L/ Y 

W •» *• X - Sprf X »/ 

mCmuUig pttltn.;icS iii liic icicvmit iiuiu:s. t\. picicircu. cmDOuiLiicut uiuiuClc^s pfcULi*^ieS m uic 



■JCXXXXIm/XV.' (^XXVI-/ ^X XXX Ct Im/CU.XV'X OWXWibXWXX LXCLXX.3L7WX LW\J. LXXX W UtilXX LXXW WXICXXXXXWX CXX L^X LXXO OCIXXXLJX^. X XX^ 

X X X " 

particles sliould be non-reactive witli the assay and device components that the particles 
will contact in use. The paxticies can be formed of any of the materials described above 
with respect to channel materials, as well as other materials known to those of skill in the 
art. Polymeric particles are preferred and are available in a variety of shapes and sizes. 

r-f-it .•1 Till'-*, -I »• 1- -1. 

X. XXW l_/(AX VXV/X^O OXXVJ UXVX \J\^ OX^\^V.|. \.\J V./XXXXCIXXV^^ XXXX^XXXZrl. XXX ^XXXLJW\J.XXXXVyXXL>3 V^XXXLJXW V XXXiiL O^l^^XXX^XXLV^U. 

X t^- . - .. . ..^ ^ *^ w -. 

tlnw th6» n?»rtip.1*=»Q must not hf* .Qn Xpivop^. as \c\ c\\^vim\ tliF* i-ir\liiQf»Q rw Vm"hV»1p!Q of iiTimi<5mV)le 

f -* ^ • -I -■ 

AXixxvx. XXX UL L/x viW>l J-VWi. wxi i LJWiXixxjLWXXL.. Liiw W/Xxcxxxiic; I. liaD CI iiClJLi~W'll W'l-liGi Dli.Cl|J&^ CllX Xll L^JLlXCXi 



^z. J x" _ 1 . J 1 /^rv , _ _ _ Ji _ J.' _ 1 _ _ _j 1 J 1 j^/-\ . r-. -ii 

f 1 1 >i I Tif-^i t-»T' * 1 1 unniiT I I II 1 iiTn tmri nMni f ' i f»«s; i pimt civ<a or\miT -n iim tc\ c»r\r^nT yii i im nT<=»Tf-»"rs» nMiy 
^xMxxxww^ vx. M>«^vrvt-t. X \^ ^xxx, vxvx>i^i-r i-xxmi, wxw KJi,vj\J\,V\. ^ jLvxxx vvy Mi^^v^u^v i^xxx^ ^^x v/xwx «^i_/x 

about 10 [xm to about 15 inm, are included in the sample solution to enhance mixing. 

X iC* • 111 _ . 1 1 • . 1 11 • V? . 1 

XrXX/VXXX^ VCI.XX i.VXl^V/ Ih'V/ VXXXXt^XWVVI. CXJpJ^X V/J^XXtXi-V VXXMXXXXVX Vi-V/k^X^XX* X WX 'W^VV+XXXJ^XV, 

inc3Lviiniiiir~:i iiii'.iMCir^iiiir^iii iiiiiir^ iii 1 1 i>i riTIP^Q < i f i ii ixi >i( r^>^ 1 1 i i 1 1 wai v^i ii ii i i< i ii 1 1 1 1 1 i v 

f*i^4a»'^^ Wr-^rv^ 'W A. A.-^ ^^1^ "W^*^^ w w 4^ A A. w wp>A.^i«^A, '^k^ A •i^ •r»<^'W*. «VA ' * 9 W*-'^-**^ ^^ini* w « « w^AAA^^^ ^ 



that induce turbulence. In devices designed for segmented flow, the size and shape of such 

irrftmilplHtif*« nr oKstflf^l^aQ <aV«nn1H allow hn]n«f:*<a or HnViV»lf*c nf immiGr*i'hlf=> flnirl to na«c h\r 

^3 WJU W WMiVX lw#XXW *i<l>X%»» «M>XAV TI ^ ^ ^r^t^ ^ ti^ X «^V><V/VXWW XXXXX W ^ X «^ Jt,X»«l>A^i» w «>*>l>^ li«r *^ ^ 

intact. In a half-circular channel having an internal diameter of about 1 00 fim. for 



/i I 

■- T 1 



example, the channel can mclude one or more bnmps extending about 1 5 \ 



-ifTi if A aV^rvnT 



Spaced a set distance before bindmg partner locations to provide mixing specifically where 

1 + y^ >^ 



c :■• lij.* 



V_^AX^^ XJ.A. V^Xt^^JtXJLWX, UU-XXJ-M-i-V^ XtJ XXV/XVA L4.XXV4-V^X V/ V^XXVXX V.X VXXkJ LXXCVb^ I^X V/XXXW 

^>pt?Ui±XL. UiXXUXXi^ UCLVYCCXi lUC JSilXiXjJXC CliXCl LiiC UXXXUXXXg jjaX tXXCl . v_,uxiUlUUXia UUXiipcltiUiC WiLil 

•r»"-i»-f»-«. -1 • 1. tt-i 

OJm'W'V/XXXV/ Lyi.XX\^XXX^ L^WLVV^WXX tJL MXXXV.t-XXX^ jyCVi. tXXWX CtXXVJ- CX ^X V ^XX LCIX^WC UJ-XCtX CXXW VV^XX XVXXWVVXX LVJ 

4.1^ j.i -.--X 1"* _ 1 — -*x^1_f_ . 1_* 1* ^1 J- _ _ 

uioisc ui »i<LLii 111 ulc fcHL. r ur cAmiipic, uuiicra ^sLumuie lui pruiuuiuig uuiuiiiK uclwccii aii 

10 antibody and a target protein are well known in the immunoassay art {see, e.g., U.S, Patent 
iNus. %:>oOjZ^i; /o^x lu; ^^oi /pZoo; anu h,o:> /aoo; /\sai v.i:^:;;'^; memoa^ii m i^eu 
Biology Volume 37: Antibodies in Cell Biology, Academic Press. Inc. New York; Stites & 

I P1.W i I vjvi 1 \ i-c/T»ci/^ /?fi/i/Tf f nvMnr^i /Tini^i i vr/^ i rr\> /to i-<mTTr^n\ 

OXXXXiXilXX^ *^'*JXXL11LX*JXX^ LIXXLIC^X WiXlV^^Xi XXLiLi-X^XW £lL/Xk.4D OJJCWXJ.XW'CIXX v XX^ L-'XlLlXZiC LiJ 

15 each other are also well known to those of skill in the art. (see, e.fi".. Tiissen (1993) 

LiLiuur Litury x aunniqufiCi in j:nuL;nf::fni^i/y unu iviumvuiLir iDiuiu^y, v ui. z,^. iiyur lui^uLiuri 

With Nucleic Acid Probes, Elsevier. N. Y.). 

Nucleic acid hybridization simply involves contacting single-stranded 
nucleic acids under conditions where complementary nucleic acids can form stable hybrid 

r\r\ _1 1^. ^1 1. 1 ^ 1 : „T 'T^l 7_T^ 0,1 M A ~ J- J? 1 J 

✓ II f 1 1 I ri I f-* V e» w I r iT-f » I I tj ri r irrt r» i e*rrif-»i 1 1 n i v M>'is:f-' riMiririu i rif-» rti it'.it-*ii' :^f-.tiiN: iii>ii i ii i luii iiiiiii ri\/iiriM 

rJi 1 -v^ I /-v-« r-»^<-i +1-^ y-x-i'* ■¥ T Trt /-I I'* ^ r T r**^ T T I »^ T + 1^ f-t. l'^ T T l-v -«■••« ■% f-T y^ ^ 1^ t t I * /-% <^ I /H + /~v 1^ /z^ /H li» + >H 

_xlXJ^JiCi/\ C^rs ClXt* tXX^Xl VYClOXXt'Wl dWC*-^ l »>^Cl. V XiXg, L-XX& XiJ' L-'XXI-IXZj&VX XXttWXWXW d-Vs/XM-O V-KJ ^J\j W4.l^LWV tWWl^ 

J • It it t i» 7* r». 111 j1i 11 1 tj* __ _ n • 1j1 i 

X^n^ir^ci I I ^7 Tinv/Aii rrn ^aT/ar^Ti /^n n^T v^n aTTCir»n*=»n /^/aT/ar»TCi r» i iar\/ai it ic tT<=»n f^i-i-i i i T<=»r*nfTnTy/=»n Tntar 
J jy/X'>m/%^X*.JI I^XJLX V/ Vt-^XX V*VVVV*»XV/XX V/X. M.XX v«.h.«.V«<X.'XXVV«. VXV VV/V/trM-I^XV AM^I^V/X* X,V X»,> ^V/XXWX V*AX jr X 'W V/ W^XXX^WVX bXXW«-^ 

nucleic acids are denatured by increa.sing the temperature or decreasing the salt 
concentration of the buffer containing the nucleic acids, adding chemical agents, or the 

9S r«i«ina thpi rs VA \ \r\de^T Inw <3tH^crf^nf*v rrniHitinnQ or Inw tf*mnpirf?tiirft anri/nr hi ah «pilt^ 

hybrid duplexes (e.g,. DNAiDNA, RNAiRNA, or RNA:DNA) will form even where the 

M T 1 1 if-»M I 1 1 1 if-»i If •.f-»«s; M re* ii/ ii nt-^iTSCTiv i '.j » r 1 1 n i f-«.i ri f-»i 1 1 n r\/ i iiiiv: "<rn-^i i i 1 1 1 1 v iii 1 1 v i ti ii 1 1 / >i i 1 1 1 1 1 i 



V«>**-fcX>^*.yVX W><* twT %>' VJ^ VlyWXXW V*X W AXX^ V X. W W *■-». ^ W V./ AX X VX XXWX A V WX ^ « A AAVVk-/ K^^,/ W V .»..».* w ^ •» ^ v A. ^ 

^ ■« . * . • ^ -1 .-••I .• /" 1*1 

•u^iii/^i 1 r\+ I /-xTt ri=k-v» -«-» /~rz=it-> /-»t r I '/^nt rc^-cc/^ It r r^V l-\ ^ li i^-K rt-t--*»i mr /=»-§-» /->t 7 / rv PMm'^^iT' TOl'*Ti^ai"Hr»"l-iT»«d i^f« 

I ^l-LLX.l^l^\J. CLL l\.fVV\^l C^LI II 1 l^Ll^I 11^ V . V^WXX V ^X V . CIL 1112^11^1 LI II I fc^ k^I 1 ^ V I O . 2:^ . . XXX CXX^X L^XXXLJ\^XCLLLXX^ VJX 

_ _ _ _ . . ^ ^ . - ,/ J/ C3 V <J ^ w X - ■ - - 

1 1j\ r»ii 1 X- • . . n - 1 

i{-\\\/f^Tr ui^ii I « I If »r«<i»»j tJTi 1 1 iTA/ r\riri I n I 1 1 1 1 1 re*f 11 n r*-***; if^xA/j^y rm urn jjrf ri 
XV rTv<»x ^V4^«>y v^-v w/k^t^x vxx AXjf i.yx xvt'XA-jvvvA v-r A* X wvjl^ wt-xx vkj xwvrwx xxxx^xxxm wxxNyh.^* 

JU v^xic u± 2>xsj.ix xix Lxxv^ ctx I, vvxxx apjJi c^^iatc ixxai xxj^ uxxuxZiCtux^yU. x^wxxvj.xi.xv^xii3 xxxa}' uv:; 

kJVXVOWkVW i-V^ J^XVy V X%^W UXX^ VX^^X WW WA. UkXXXXjgvxXV/jr • XXX LX jsVXWXWXXWVX VXXXI^V^W-AAAAWAAW, AA^ »-'A A Vy»-XX_l»^VXV/XX XkJ 
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1 . 1 

I'XXVXX Lj C*-LyvJ\^VI V«.V,/XXL VV U.L9XXWO UX 



Ljwx JAJ I 1 1 1 t^^LJ. tiA. iiifc^iii^i ."M.i iiis'r::iii.>v iii (r^iiiiiiiiriir'. iiii.'stii/-iii'.i ir:i i 1 1 v i ii 1 1 i f 1 1 1 1 1 1 r^. x t-*.«< i ii m '.t-^ycvi \/f-^ 

washes may be performed at increasingly higher stringency (^.g., down to as low as 0,25 X 

r\,r\fx~>.-^\\ s I ~ \ . \C\ /ii'i .1 1 1 rill I !-i fi*^C2ll*firf if^A/f*i r\x nT/rwi/nT7"HTirtn c?-r*/^r»iT-ir»-iTxr 10 /^rvT*aii-»ian 

•>-' -•— ' «^ / ' »iw « V* J »»»Ni.x\,xx M N.VWl-'AA ^.'X.t. A*-* Y X^i. V/ JU XXJT «_rx XV.I.X^M.t<XXy XX »_l J-ZX^ \./X A.XN/ X I, jr XlJ V W CVXXXX^N_t. •, 

Stringency can also be increased by addition of agents such as formamide. Finally, 

-»x— * - T T_ J* _ .1 1 11 • 1 1 I* r* 

VI II 1 1 u <-*r 1 1 '\/ t-i v r in 1 11 11/ \n wii^^r »i 11 1 'i i \/ fj-in nf* <=»A/ti 1 iTar^a/n n^/ f t imn!;:^vi n nr nT/r^vi/m '7'ciTi/~\n r 
-i.A-».^wj».j. V 7 . J. ^ / v^jL^i.*.*.^ v^i. J. i_r|_/ vvxxx>^xw f v^v*xjL V V Mxi-i-Lxi. r wxxxi^w.xxxxsi. XX y t_/x x vf-x/Lji^txvyxx wx 

1 -Ll_ _ 1 i_ • _i : X.: _ _j 

in I riK» n \/nvi riTy ^^ 1 1 * m rmYriiv<=» 

±11 ^v^iK^i/iai, Liic^xc; i;^ a Lic«ac^jt±j. ucLwccii ixy uiiui-^auuix sjJCLiiiiL^it^' ^SLXixi^cxxuy ) 

and signal intensity. Thus, in a preferred embodiment, the wash is performed at the 

xAx^xxcat auiiigcxxi^^ uicit pxuuuucs *^uxxj>x»icixl xc;;:>uxi» aiiu ixxtii piuviuc» n i:>i^iLm iiiiciiijiLy 

greater than approximately 1 0% of the background intensity/. This stringency can be 



J _x - 3 l^.z n__ 1 xl 1 1 1^1 ix_ X 1 L_ i_T_ rJ_ tj.i_ 

lit;' 'T » ' I nf^' » t-^i 1 1 1 11 III '.M I I V ri\/ \A/ i-i v: r II I nj iiii-» ri v riri ^ 1 1 'Xf-»f i ij-irtjf-»i m ri n i \/ 1 1-» n i u • i f-»i f ' «f»ifi« \a/i t n 



(-^ ' ^ - - - _ - O ^ 

Oi the data sets thus produced will reveal a wash stringency above which the hybridization 

pcti.i.yiii lo iivjL ci.j-/jji\^s^icLui^ dxtt^^x^u. ciiiu^ vvixxi^xx pxuvxuca au^vi>^^ua.L«i; ox^xxax xkjl iIl*^ CLo:>ciy . 

In a preferred embodiment, backsromid sienal is reduced bv the use of a 
blocking reagent (e.g.^ tRNA, sperm DNA, Cot-1 DNA, etc.) during the hybridization to 
reduce non=st)ecinc binding. The use of blocldng agents in hybridization is well known to 



those vVill in the art (see ^ (^hfi-n-tf^.r R in p Tn 



^ ^. 

vs:f^i I Ki.f f If"/ 1 I 



./•-V .• ^fi'-f' .• • r» /-».•» •.»•. i-* 

V^I^LXXXXCXX XX V L^XXULX^CILXWXX \^WXX\_LX LX\JXXi:7» CJLL\^ CLLCi\-/ CL XIAXX^LXWXX WX. LIl^ r>W^XXi:3X LX V 1 L V I.JX 

X - — ' ■ - --a/ 

1^1 1 XT , A J J.I J? J-X-X' J. _ 1_ T X* _ ^ X' 1 ^ j_ _ J 

iMii«-^i I A>' L/ I I MI I ii--.s:i -.t-.i II :t-. I I I t5L '■ I " ^ • • i ( i r 1 1 1 i i f-*T"f-»n i f 'f im niriM i 1 1 1 1 1 i\i i r»vi I'M i i\/nf-» 

V,*^'<l3l*9 ■*.<•• V* W A •VK^ WWAA-ll*- ■w.r^ ■«»■ W V' W k'A W AA A. -W A A A. A. WJI. J> W.^ A J,* AAA*«V*-A W AAW A k« »^ VJk Mb' VW W J 

fluorochrome. excitation and emission bands^ spot size and the like. Low fluorescence 
background surfaces can be used {see, e.g,, Chu (1992) Electrophoresis 13:105-1 14). The 
sensitivity for detection of binding paxtner spots of various diameters on the candidate- 
surfaces can be readily determined b^y^ e.g.. spotting a dilution series of fluorescently end 

Inbftlftd n1SJA tracymepts. These S^nt« nre thf^ri imacrpH M>iiricr nnnvf»ntir»n«l fhiorf^^sr-t^^rir^* 



XXXXVX V/tJV/V^ 1^ y . X XXW OWXXtJXl.XVXl.yn XXXXWt.^'X X l. V . CXXXVX V.X V XXCtXXXXO XCI.XXC:.W CV^XXXW V CLL^XW XXWXXX LXXW VCLXXWLXk3 

com hmpfl'lPiM.N C\\ "MnOTOCMl'OTnF: Pnnrl SOlirl >iliri">iP'.P'.'5 ((> or CJiPixx "fllsiRri QlllP.jH f>tn \ P.?irl i'MilvS mP; 
^^S'l.VXXXXXXX^.'VX. kJVXXM-X VI•XXV>'l.x^_/xxo vyx jyCXXXO WX XXUWX WVXXl WIXIV/ IXX XVXlVr VVXl IW/XCI-tXVW pX WpWX I.XW110 ^CLll 

%.»A W «^ A W^A ^ 4W«^-^.». A. AAAlk^ w -v A A A AA A Im» WA A %.^W J V T A ^ A JL ^ T AAA^..AA VA^X^X ^/k^ ^^XX^^ W AM.i'XV/ 
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measurements reflect actual fliioroclirome ratios over the dynamic range permitted by 
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_ _ . ^-(-U «^ ^ ^ ^-t.' 4-1-^ J ~ • , A J.1 J _ _ J7' J _J J.* J. .J 111 

Lilt-; I i ic: I I II ft I >s III I 1 1 1 >i 1 1 1 vt— .1 II 1 1 1 1 I (VI t— .1 I II II is: iti 1 1 mi t-»i '.i m ir i MV(r<='T i^n !-i i \/ 1 '.-\ rf-^ \A/f=» i i irnr^TX/n Tr\ 

— ■"-.--.w^ » -WAji-w^w*-.. >. ■ ^-w w*^>^ x^j. •Wfc'W .,w WVAXXJ^, CVV4.^VV ».*.J.AV*Ajr VX^iJ V*^ W V V N^J-A AVXiV^VVAi IrVy 

j1 /^1»1^» .1 -rf .•» ^..^ ^ 

"^ Tn/~\C<a /-\T O lyi I I 1t-l Tl-I<a O-***- \ a / 1-4 ■M'\<a -te^-fr^Ck-t- «-n-» n 1 tt+zt* n I ^ I »^ ^ rx r» I -r »+ /-^ ^ ;.-.+ ^ *J L.. ^ 

A ^4 4.1 Xl 1-1 1 A t J. L- 1_ _ 1_ • .1 T _ _ 77 J l 1 J 1 J 1 1 , , 11 

< it-^i r:i '.I I i I flit-". i>irif-^i 1 1 i-»rri m 1 \/i-^ 1 v mrifimir f\v rn<=» Tcivrrfax cinciiA/r*=» r»ci"n r*ia n ^ar/ar^Tjan i-\t7- 

..-w v^AV A jk^ WAAJ.Vt.bA » WAJ- 5 WAAAV«-XAA^ WA UAXW (.bU^Wb Ml.XUt.J.J' V/CULX V«.W V IrVU. 

v^»-/L\^v^».iAj.^ ct jjii J' i>n^cn yjLKj^^Liy \jx uxv tai^^L aiiaiytc jricxciauiy 5 uxc u.CLCk^Liuxi iiiCLiiUU 

employed is one that allows quantification of target analyte binding. 

oxn^^c:; uxc? xQcxxIxIJ' ul lcu^cl mxaxyics vcUl ucicimUicu uy uie xuv;£iuuix(i») luc 

10 binding uartnen s") to which they bind, there is no need to use different labels to identir/ 

J *-p4-U-«^«-.4. -.^ T~'^^ J. 1^^^^ ^„ 1^^ xl-. ^ Jj 1 3 T 3^ X 1—1 1: 

III I 1 1— ,1 tri 1 1 >i I i>i I V I t-;x I v\\ sjtr'.x Mri>iivi t-.x i ^.m 1 1 1 1 1 1 t-ri m i v i »r 1 1 ii 1 1 rt-fi -.i i v i >i i it-^. it-^i t i i k 1 1 ih*.! -.i i m rii-» n ri o" 

XXXV/Ol. U V V OXXLC4.XXO LXXW LXOC/ WX XCXI-/ WX«^C4. ^^WXXXL/ WXXV^XXL \j<JLVJCX.VJ \J±. L^XXX\AXXX£^ \.\J UXO LCLX i:l^L 

"'A ^ A X - 

analyte, e.g., a labeled antibody. The labeled component can be a member of a binding 

uxx, Lxi^y i^txx^x j-Axwj.AAi./k^jL vvixxt^xx xo a.i.i.cxvxAW4. uxv^ tcixgw/t axxo-i^ tV, C-.g.j L^XV^ Ulil-O. V IVXXXX. 

15 Where indirect labeling is employed, binding between the labeled component and the 

target analyte can occur before, during or after binding of the target analyte to the binding 
nartner affixed in the channel. The label can be detectable throushout the assav procedure 

I I 1 1 I ir^ i I ni c-;i ,1 ?i I J I r-; i tr>ii ii i iii 1 1 1 1 r: i /ii .1 ii 1 1 1 w 1 1 1 1 y\ i 1 t-^i r-i .i n 11 1 >sv.nic-;iii iiii^i 1 >» i 1 r: 1 1 v r".i r^i 1 111 m 

11 r*r^*-ii-f.r>-i-i .-« -t -i -t r»r» -1 1 - • 

i-\/~\mo /A-r -rmi/t ti'^ot -rrxi iz-x-i-xro -ri-»c» nomi-M/c» 'rir^n rx-k-^-^r i-\i Tr-|-<=k*> /-\i-« f^ircjc"!-^ c^r\\•\•\'r^ r>,.-y\cy 

WX XXLXX\.X CXXCXL X\J J.XW VV l3 LXXW OUIXXL^XW CI-XXU CXXX V L^UXXWX WX VVCIOXX O WXU.I.XV7XXO. 

X ^ 

'°ir\ TV i— J? J — I. — J. 11 1 x-^ xi -.j?~i_jii 1 xi 

✓ VI tvi tr.i 1 11 »f isi iM I it-.it-AM 11 isj ivirvjtri n I V I t--.s: n it-*. \A;f.i 1 Kiifi\AM| 11% 1 1 11 \s;t-'. Ill s:.k 1 1 1 111 1 lit--. 

art. V/here the tareet analvte is labeled ie. 9^. . with a radioactive, fluorescent- magnetic, or 
mass label), the analyte is detected by detecting the label. Preferably, the target analyte(s) 
present in the sample are labeled with a light-absorbing labcL such as a fluorescent label. 

Fluorescent labels are conveniently detected using a standard reader 

llik.^ii.4.k,tXXl^ CIXX tiA,WXl.<?l IXVJXX Xl^Xit DU* tlx C-C^ Cliii^}. CI Xi LtU'X C^C>W^iXW^ ClCL^WLVJi* i^'Cil V CXXlXUXiil-X X^^lLi-^X V><3.XX 

xxxwA v».v*.w.» x>m'x w^vm-xxxi^aw^ vt. xxxwxwtA y wxv xc^xxxm wxxvi. M' v-'V^x-*' VC4.XXXWXC4. vvy wvyxxvvir XX VXV/X V/lJ vwxxvw 

' A ' ■» A 

1 1 1 1 r~:i I ^« I I V \\y\\r\ \ mkk i^. v . i^iiii\{r;i i</ /.#/ i i "Wrt i ivtJiiJtf< \ T/<rn<t ii :.\ /.i # >'.i i / i i i tviiiiiiiiir-. iiiic~:i>i 
d-r/a TX71A1 r^o I I -^z psfi^i-ti Tr\ />i^ili:ir»f n-^T^ai-^oiTx/ /-Soto tvm' /^i-friat'/ainT "ri nrM*rw\l^/^T'oc« \A/n/a*»£» x\'\a 

MXV Ifjr ^XWd-XX jr ^Xl.L^ X.\J J V.\J V/WXXWWt XXXI.VXXiJXL.jr VJ.ML.CX. XWX V^XXXVXVXXL. XXLXWX WJ^XXV^X Vk:>« Vr XXVXW L.1XW 

r.M?innfil is 9i inhe. Qimh ps.q a r.aniUflrv tnhtr ^•Viiriri='.!=ir'.f»nt Hp.tp.r.tinn nan hp nnrripH nnt 

30 passing the channel 701 through a reader, as shown in Figure 7, where the light source 

70'?. r»rm7iHp.Q PYnifatirm HoTit anH tlip rpcnltinrx 'FInrM**=»Gr«'.pnr*p ciorrici] ic r1ptpr*tprl Vix/- ci rliaf*air*tnr 

« T A«iAWU ^.WAbWVm^A V AA AA^^AAW, fc*AAWl- M.AV A WkJ W»iA VAAA^j X A M-V^ A V kif W VAA W W l>J A ^^A AV»A AW t. «r W*. *~*J 1.A VW W bV^A 



703. Suitable systems are available for anaij 
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microarrays, and these can be used to detect and quantify binding to a two-dimensional 

CUXCty V/X L/XxXUXx^^ 1^ C4.i. LXl WX O Ot-'Vy LbW^t- Cc v v/x VXXXVJ.Xl. wx lxxv XXi. v V/XXLX« 



LWAX. 



u y iji.v.'xxx wcAxx l/v,/ xxxvwx i^/wxi^k^vo- xxxi.w u. v xv^^* lxxw xxx v ^xxi.xvjxx. .r^x LoxxifXLl VCi V. lxiw >3li.xx£L\^w vjx liii^ 

X - - ■ 

5 device bearing the target analyte-bound binding partners can be removed from the chamiel 
to faciUtate detection. For examplCg if tlie binding partners are affixed to the cover 
element, the cover element can be unsealed firom the chaimel and signal detected using any 



44 A « 



detection system suitable tor cletectmg binding to microarraySs e g, -, DJNA microajrays. 

Although assays of the invention can be used to detect multiple target 



S i) Pinalvtes withniit thf^ neftfi tnr mnilTnle Ifihels tnr some arynimatinris imiitiriiR mav hei 

VI.Wk3XXM.I^XW. X. \J± V/^UXXXj^XV^ kXXV' lAOkJCVjr a WX bXXV XXX V VXXI^XV/XX WI^XX L/V UI.UV'U. XV/X V/V^XXXjjl,XXt*VX V V t*tJi:>W.J' t> XXX 

^1 1_ 1 4 . t, J 1 i xi w — JlxiC ^ T^t 

\A/ iiii'.ii iiit^ .v>iiririii^ inc. if.v; <>ii'ut^i >ifi>iivi r^x i it^.ii i i it ii 1 1 i \a/i i iii' iiiiiit^. <iiiir^it^iii s:iiiii~( 'c.^ik i i it-^ 

target anaiytes trom eacn source are laDeiea Vvitn a amerent laoei, i ne aiiterent laDeis 
1 5 could have a green fluorescent labels and target analyte derived jfrom another source could 

xxu. V V vt. XV/V4- xxi.i-wx^kjx^vxxi' xi^«^wx* X xxw vi-V^'VWbxV'rxx tjvvj./ vi-xlj i^xxx^ b^i.xtjxxvk» Ljxi>vu ^xxxwx.xx^ uxw xv\.«. xv«.«.yvx 



±XL.*lli LXXW&C UXXXLIXXX^ LXX^ gX^^iX XiH-iJCXi XXX liXXi:^ i I IgtA 1 1, Itpj. tXX^ L,'XXX^IXXX^ MX i^lXiJ-CiXOXXLXJ' iClU'CXCWA L-dX^d 

U.XXCtX l-Vy Ct OXXX^X^ UrXXXVI-XXX^ I^CXX LXXV/X VbVXX CtXXCXX J* ZjV'^ XXXU.^jj^WXX\XVXXI.XJ^ XXWXXX V/XXW U.XXV/ UXXW/X . 



xiic u-iiiCJiCiiuy laucicu lax^ci uiiaiytcs ueux uc uxxacu xu xuxxxi oi smxxpxc uxat xs 

XXJ-U-V^M-U-WWU. XXXLW UXV WXXCtlXXX^X CLiS VXWOWXXLy^UL CLI-ZW V ./~VXLV/XXXC1.LX V ^XJ' ^ LXX^ LCXXg^L CXXXCtX^ L^O XX K^XXX WXX^ 

source can be introduced into tlie chamiel as a first sample, followed by intr oduction of the 

Lax^*iii- ci-ixa-xj^ xxvjxxx cm^ v/iiiv^x av^ ux v.^s.'O cio ow|jcnatv ocixxxijxvh'O, /-vxi.*^x uxxxvj.aa±^ l\j w/xxcxxxiiwx- 

affixed binding partners, the signals from the labeled target anaiytes bound each binding 

jjaxtxxC'X cix*-' u^tiLcv^LCLt. xxiv;^ ixiicixiaxuci wx axx_y oxgxxax |jxtt.iwiuC'tiLi uy ^as^ix ^j-xxxt^xt^xit xaucx cii \^ci\^xi 

r\ f 1* i*.._ __ ,L... 1 1.. • ti« __ ^ r* j _ 

rM-nmnvT TSMwrifiv ir\f>OTir\v\ t.ivt=^ r»r^v\Tr\c»vf»n «aa mmr»'>^TTfMT r\T Tnf* vf^i c»T-i"^7f=» usTT^f^iinTC r\x p»<a*»n i x/t^f* 

Im'XXXU.XXXj^ ^M.X bXXWX XV^ WVI'VXVj'XX MX W VK^XXX^UX ^ VI- V«.U I^XX XXXVI-XWMkX VAX WX kXXV/ XVXLXLXVW MXXXV/ V«-XX«.U \JX. ^«,^WiX t.Jrj_/w 

ux Ltix^cL tuxaxj/tc XXX uxo uxx^xixai suuav.>c». 



A r' 

-H-O- 
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L C'Dmparative Genomic Hvbridization/'ExDressioii MoaitoriRg 

In a preferred embociiment, a device according to the invention is used in a 
Comparative Genomic Hybridization (CGH) or expression monitoring assay. CGH is a 
approach used to detect the presence and identify the chromosomal location of amplified 

5^«« ^ ^1 ^4^^^ ^ ^■t'Z ^ ^ ^ ^ ^ /O" "fV° ; -.7 oi'o. r>io oo-i y r^r\^\ 

til 1 1 it: I r-.i r^i i i 1 1 u ; i czi 1 1 1 1 if. .vr-.i 1 1 im it '.i^.s: i i iv m i i 1 1 1 1 1 1 t-ri ri i /// .^fir^rif/^ y^/v 7^i7i-./<»,/i i iv#v#yi» 

— - ■% < «■ 

(DNA) are labeled with different labels and then hybridized in situ to metaphase 
chromosomes of a reference cell. The repetitive sequences in both the reference and test 
10 DNAs can be removed or then hybridization capacity can be reduced by some means such 
as an imlabeled blocking nucleic acid (e.g. Cot-1). Chromosomal regions in the test cells 

—x*- ..^ ^ ^ J -J ^ ^ ^ J - - 1- ,~ i_ ^ ™^ ,j ^1 _i ^- ' -I j.z£z. ^ Jl 1 A 

I I iM I >i I t— . >i I I r u r f-*.n "<i-^t I I ir i M-.i'.i t^.v^ ^t-:i \ i -.i 1 1 1 v 1 1 1 1 1 1 1 1 it— i -.m 1 1 i if— i 1 1 1 1 1 ".ic i v 1 1 it^i 1 1 i } i t-'.t i f i \/ i im t— i \ i i no 

• -• .1 .• • -t r> . -t . ». -r 1 • -i . t tt— i t . t 

AW^lWilO VVAX^s'lW LlAW X C4.1.JHJ *JX OA^HCXI XAMXll LXIW/ LVVVJ L/XNi^kD Xi> CIXLVAWJ-- A VJl *-(yVCI-iAAJ-_AXW»5 LllVJiaW 

^ _ • „ . . „ _ J. 1 . i_ _ _ „-i 1. J.1 J. L m _i„ 

fi-^ijif iTisj I nt>ii nn\/t-^ n*-^f-»ri f if-»i 'T-f-»Mv:<^f i iii f.f^riw ri i iiri r»f-*T- in i rii-^ if-^s:i /'.e^iis: \a/iii *crifi\A/ ri-*i m i i \/<-»i \/ 

VAAW«^V *A«.,^ .^WWAA V-^WA >^^^WV.. AAA ^^^^ AA>.W.AAV^W* A** V**^ .,W»^V WWAAV, T , AAA .^AAN^ r , A ^* V* VA T -W. 

A*^ AV^WtiX Ol^liai XAWXXA LXXV,^ tVDt 1^1 \^ IIXCIXX t,AAV> 1 WXIi>X liillW'ti ^^UlXXJ-'Ci.A W'M. tW UI-XXI-/X XV^^XVJ±Ai> WX LXXW 

rK*-nr\rn*» T?*amoT»<! tV>ci+ Inciv* Hppn ^-nnff^aQfi^rl in r»r\'n^'' r"i"»T^Vj'=*'*' TP tli*=» f'(=**at ^^^^^llc will qliow 

^WAAV/juXxw* jt.'vx^^Xv^XAkj LXavaw jui.bt' V w (^wn/xx axava wwi-o aaX wv/J^^ xx vXa4i.a v/wa Xxa mXw v«i.<r)>^i- wxi/XAk^ >taaa OXjt.w rv 

relatively higher signal from the test DNA. 

XJ.X Oxxw v/xxxi./wu.xxxxvxxkj uxv^ L/xwovlxt- XXX V wxxwxwxx jMx V/ Y xv*.wD CI v^vjxX 'ty^w CikJkjCijr xXx 

vvliicli the U-Cvioe ot tlie picsent invention replB.ces the metapiiase ciixoniosomc usecl tor 

XX^ L/XXVXX<CjCXI.XWXX bCXX^WI, XXX VXCX\^XI.XWX1CXX V^VJX.X. XXXOV\^C<.VX^ kXX^ L/XXX^XXXg, J^UX VXX^Xk? Ct-XXX/VVVX XXX l.XX%^ 

t '.I i>i I II It— . I >itf. 1 1 1 11 ' 1 1-^ I [ >»i{ '.li i s;t-ri 1 1 it—.i n '.t-^v Nt-^ i t-^i '.i t^i i i ri ii 1 1 f 1 1 i 1 1— .1 m 1 1 r t-,w iiiii>; iii iiii^ V7t-^iiiiiiit-r 1 iiR 

VAAM-AAAAWA V*A V A V Jfc A »/*^irAH* IwT «^ WAA W Wr K< 'W A W W ^* AAV.' AAA >A.AA.A.*<A WAAW A -W ^*> A AA.^ VTA VAAW ^«pVAAWAAAW» A AAw' 

U.^VX\^W XLOWXX L^^^WXXX^O Ct OWX MJ- ^AUi3i3 V/XXX V^XXXWOWXXXV VVAX^XW XXJT L^XXVXX^CXLXWXX VJX CX XXLXWX^X^ C4.%^XVX 

to a particular binding partner is infbrmationally equivalent to hybridization of that nucleic 

o-^^xvx lO lxxs^ xv/gxvjU kjH a. lUv^ idpxiae^e vxxxvjxxxwoOxixt^ xxuxn wxxxv/R txxv> uixxuxU^ paxuxv/i xo u-^xxw^d. 

25 hi addition, nucleic acid binding partners not normally contained in the genome, for 

c^/LoixxpicJ vixax xxuwx«;;;ixk./ ac-iLia, ^cui uc ciiij^uu vc::u* 

xvxvyxv j^<^x wx^vxxcxxxjr J xxx c*. v-^ vj x x- 1 j-'v-' t*.»jk3Ci.jr 5 tx vi-w v x\^v cxxw xxx v v^xxi.xwxx ^C4.xx cv/ 

ULmz.cu ill iiicLii«Lju2> lui 4u<:tiiiiLa,iiYCiy uumpiiiiii^ cupy iiLiiiiucis ui ui icfcisi lwu iiuuiciu a^^iu 

OWVj^LX^XXW^O XXX CX XXXOL K./WXX^V^ LXUXX WX XXULV^XV^ll^ (X^XCIlI X ^XCXLX V W LW LXXW V^MpJ^ XXUXXXL/^XO wx cxxwo^ ouxxx^ 

30 scQuences in a second collection, fhe binding partners tor these nucleic acids can be any 
type of nucleic acid, e.g., genomic DNA, cDNA, amplified DNA, synthetic DNA, or RNA 
(particulm'ly rnKNA), as can the collections of nucleic acids. In preferred embodiments, 
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the nucleic acid collections are genomic DNA, or representations thereof (e. g. , 



MX J. x 1^ A J. J. so- 



N -I • 1 -» 



variations (J.e,, ampliticatioiis aiicl/or deletions) between the two nucleic acid collections. 

i.x ULi.xv.yx ljI C 1 iirL 1 \^\J. 1^1 1 1 1^1. jcxi 1 1 1 1 I I I 1 1 li jini /I L 1 1 I i ;i 1 1 I r^.t '.I 1 1 II i>; hi 1 1 1 rv i xi /-\ i ii' i t-'.rii't-?v«:i-*.ri i :^iTl i ill Q 

thereof (e,g,^ cDNA or amplified sequences), and the copy number comparison yields 

informatinn ahnnt Hittftrftnr.es in levels of ftvnrRQsinn nt'r*flrtifMil«r af^r\f^Q htt^f^nn^f^in iV*** t^x^r* 

nucleic acid collections. Similar types of comparative assays can be performed by binding 

- w " ^ -w Wia,A^I>.v W ^AJk waXw I^WV^JkVWU WWr >^JLXfc* X XXX W ■*■ k«M.AX^ ^^kiTX.*. V.W.X VX't-i' «-r V*-XSi/kJ WX kXXWX 

I'^l /"1 1 n r*r -t-^ l-*/^ in C ^'n/^l-\ ia-rr^ -i -i-va «aiTtTi r^t^cx t i n ci-t-i t I ■« t-i /-»>»r*^*»/^im n-i -»-»-» -»--» -I + y-v ♦•■«•«-. rt+n ^ 1 ^ /t 

^-'AAA^-l-l-A^ ^iVJLWJ-AXO. LJ CLWXA ViAALJWWtll 1 IW-'XALO Cl-X W LLiSV^lLI-l 111 ^ A jjl VDOlVill lllWlXi M.!^ L l±l,lXC/i> e 

A V^WAVJL T t_rWW^M.WXXWk-r M'X W J^XWUV^^XXV XXX t<XXW AJ.^ «^XXVXX^M.«<XVjrXX XXXX^VlfUXW xvyxxxxWA 

vvixwii mt' xxuvxv.'iW' civ^xwt w/^jxx(i;vtxuxx\^a^ W'^jxxtaut ^xxoxxxxcx-axiXA-^u. xxuk/is?XL/ a^xu. uxixwuxx^ paxuxcpxs, 

111111.1*.. 1 • . • 1 y J t T-N.-V TAN 1 • 1 11» .1 1 1»-t* 

1 m I n n*=»i fa/^ r\ir^f'i<'Tn<r niir*ip»ir» ar»inc? i a ct i r\T— i i iixiza i r»€in r\*=» ^t^r»m/^/c»/^ i-rt TKi*ai Kn^iAfi /ii »toti /-\-»-* 

V»XAXV4-^N^XX^VI. I^XV/ VXVXXXj^ XXVt-NyXWXV/ W\./XV4-LI \^V.^««| V^V/ X X^ X ^ X X.J VV4XX XXXV/X kXVXVW XXX UIJLV./ xxjr iyxxvxx<c<&l>l'XV/XJl 

mixture. The blocking of repetitive sequence hybridization allows detection of so-called 

UIXXXM ^(-V^ OV^VI l'iV''-ilAV'V' V/WMY XXiJ-XXXL^^X V C4.XXC4-VXV/XX. JL^XV^WXVXXX^ XXU-V/XV/XV/ C4.V.'XVXO K^CXXX \J\^ XXXX/VS^VI. VV X LXX LXX^ 



X 



nucleic acid collections before introduction into the channel. Alternatively, a solution of 

ii-f* <• • t -1 -i-i 1111 r»« * 't t m • t ■«• .1 

I^XVJ^XVXXX^ C4.^XU.l3 ^CIXX L/X CI L>WXUli:> WX IVI-tL/C/XV/ V/X XXXXXXXXOV^X L/X^ XX UIXVA J^X W/ W ^ CI-XXX^ LXXV^ 

- ,^1 _ 

s:>if unit-* 

XIX CI. tJ^plW/d-X Ib^XXXUU^XXXlXWXll,, UXXt^ V^WXX^^.'tXVJXX V^X XX(.I.VXW/XV CtWl^D Xk) J^J.^p<XXWX JIX\^XXX a. 

test cellj ceil population, or tissue under study; and the second collection of nucleic acids is 

pxcpaxcLi ix uxxi a xcxc^xc^xxl^c l>cxx5 v.;cxx pujjuxaLxuxXj, ui ix:>suc;. ix-cxcxcxxk/c L^cxx^t V/£ixx ut; xxuixxxax 

non-diseased cells, or they can be from a sample of diseased tissue that serves as a 
staudard for other aspects of the disease. For example, if the reference nucleic acids are 

<^VXXVjrxXXX\,/ J-^'XN^^L Xk7V^XCVt.%^VI. XX W XXX XXWXXXXt^X VV'XXt;}. kXXV'XX LXX^ \^\JUy XXUXXXL^V/X VjTX WC4.WXX O VVI VI-WXX\./W XXX VXXUI, 

C? X A 

XCIXUXIXXU J^iN/^ ICXclLiVC LU lUC ULUCiS iS> XSJiUWiX V^^.^., IWU UUpiCi> Ul CclUll auLUiiuixxax 

1 »/>-»i 1 i-i» iv 

•3W'V.|U.^XXV/W, CLXXU. WXXV^ VX LVV\^ W/V^pX^^ii:) V^-L twCX^XX 0^/\. ^XXX \^XXXWOV^i-LXClX ^V^qi-LVXXVW \JLK>^\^l.i\A.l^i.^ \JX1. ^^XX\J.WX J. 



Comparison of this to test nucleic acids permits detection of variations from normal. 
Alternatively the reference nucleic acids can be prepared from genomic DNA from a 
Drimarv tumor that mav exhibit substantial copy number variations, and the test rrucleic 
acids can be prepared from genomic DNA of metastatic cells from that tumor, so that the 

O VyVM'VYYWV'Xl tXXW |^XXXXX(.^Y VVVXXXWX U.XXVi' XVO XAXVl.W.»J VVXOXO. X %.».X vxxwx < 



v/xxxK'vt.xxk.^v/xx *jxx.\j yy \j \.i,x.\^ vi-XXXV/XV/XXX^W " " " 



UULXX W*JXXCC*LXCXi^b KJL IXtlUXC-XU tlUXLlb Uilii UC J^'X C5J_»^IX CLt XXLIXii XXdXXXX^tX UCXlsb^ X7 iJi CAClllij_-'XW 

comnarison of mRNA nonulations between normal cells of different tissues permits 
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wu y2/i8y4y rcji/u^iu 1/25775 

Thus, the terms *test" and "reference" are iised for convenience to distinguish the two 

^wxx^wLxwi ic> I i I II i.Li^i I nv^ I L 1.^. I iiz^ 1 I.I ie:;i i.e:;i ii i i 1 1 1 1 c^i it ic-:i i iii iiiiiiiv ^^iiviiiiiivj ^^iitiiii iiit-*. 

characteristics of the nucleic acids. 

VL Kits for Multiple Analvte Detection 

hi one embouiment, the invention provides kits for screening for, 
identifying the presence or absence, and/or quantifying one or more analytes in a sample. 
A kit of the invention includes a channel of tire invention including one or more bindine 
partners affixed therein as described above. The channel is preferably designed for simple 
and ranid incorooration into an intesrated assav device. e,ff.. a device includine: one or 

TYiCtVPt ft't' tilP". iTi I I i"i \A/1 M O" " sji^mMifr fiM"! llP-Pitl Pim "vA/f-lirQ^ MnH/fir i m1 i"»m MAI^ti^Q^ AiTf* C\V itTi^rP? 

^O^x. VV.'AA.O JLJJL VJ y i.-'WJLXW'lD £i.JJ\-i/ k,-*! yv<4.>>Ai XI L.L1 VJ-d^ wiJ\-/ VII xxiwxw ^i^e'V'l-i V.-'M-W'O LJLIO-L. IX AX WW* t XXUXWi 

transport, a detector, a computer controller. The kit can additionally include appropriate 
buffers and other solutions and standards for use in the assay methods described herein. 

In addition, a kit can include instructional materials containing directions 

fi t> nmtnr.nl fhr thR r^rprntini^. nf th<^ inftthnHc nt' this invftntinn Whilpt thp. iriRtmr.tinnfil 

XIXCLLWX 1<:X1 l'> CLl LVL7LWCL1XV VVXILLV^XX VJX LJX XXXLL^I-1. XXXCXL^X XCXXO. LXXW V CLX XXW L XXXXXXLWU. \,\J O U^XX. Jr^\.\.\ 

X J - X - ^ ^ ^ J 

t* .11 n . 1 • J _ _i '--j.*.-^ J.1 j._ 1 *_ 

"mf=»mnm r*cn-\*;^ r\ i <=» / \ i crr^TinfT ciwn i n vzivi if • n nn« iinn r»f tti i im r'w i i riu i rn-*rri ii> Mri f-».rifi iivjf-^T' iv 

A.XXWV*X VAXAA WM^^UV«^XW W -L. >J 4.XX^ t.IW*-X./XA 4.AXhJ bO. V» WA WJkXkJ MAXV» WXXXXXX V»-XXX VXXX^ vx^^ft^AAX VV'XX WXA%.«. wt-k^wx XU 

W^UilLGilXjJiaLCU. UJ' UXX:> XAIVCHUUXX. OUW/XX XXX^UXa XXXWXULIC;, UUL aX*i»i XX»u»t XXXXXXtWU. LV^, WlW'^tXWXXXW' 
ciT/^*«ofTOk -rYi/a/^io //3 rr a rri-i oTi /> /-iic?r»o fcii-\i=kO r» o i«TT»i /-J rri=k o /^Vii-rvo^ /"^t^fir^cil n^#=^/^^^a ( a rr C^W 

LJLV/XM-^t^ XXX^\^XC4. y^C'.^.j XXXUgXXW LX^ UXOVOj bUi^WLl, WUX kXXV4.g\./0, X^XXXJ^Liy, vyj^l.X\^MX XXXV/VI-XU. ^^X->r 

ROM), and the like, Sixch media may include addresses to internet sites that provide such 

XXIO tX LX WXXCiX XXXCIL^X XdXd. 

All publications cited herein are incorporated by reference in their entirety. 
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EXAMPLES 



jj^xampie i 

-J v^uiJiiiarv-iSasea Array riyuriuizaiiu ;:>vsiein 

A capillary channel-based earay hybridization system is illustrated in 
Figure 8. The channel substrate 802 is coiiiposed of inolded PDMS 

\^\J^y^J^■^l.l-l^|^\,^-^\^^Li.^J^cx.^^\^J xxxc4.lwx 1.CI-J-3 VVllAW/Ai wcUl L'Vr' 1H\J1V,I^V-1 yvil-li jJit^Wii^cj WiliC'll 
I'lVrtx/ iHpiv 5h Qilt''Ffir*t* vf^«riil\7^ Q(-*ialF»ri larrMinCiT rnp* ninnciv r»r^A/fiv ^3^1 <=»-m^=»nT i'r»fAT,/i=k-»*rsl a+ti^ xfi*^ T'Vjf* 

I AM.ws^ Mr 1,^ v»Jk A.vn.V'Vi' J. WV*-V»-AA 7 i^i'WWAWV*- A JiViJ V VJkXV fv^XM-AXVM. WW V WX VJUVJkAAWXXl. 1 WV/ V WJL U>XU-kV / J. JLJLV' 

— ^ w A -V JL. X 

1 0 channel 804 has a half-circular cross section. To minimize the amount of target analyte 
required for analysis and to minimize the distances through which tareet analvtes must 
diffuse to reach binding partners, the chamiel has an internal diameter of 100 |xm and a 
total length of 1 m. The channel is folded 100 times, the distance between the center of 
one channel segment and the center of an adjacent channel sequence is 400 jxm, and the 

I ^ 1^ ri -m -Ki £i I c<i 1 l-^C1■r'^•o Tf^i i n /I /-»i'v^ V III r^t^'\ 

X w/ ^XXCIXXXXWX OLXLJOLXCiL^ XO T V^XXX XW V/i-J-J.* 

T-'f ..^^ t _ J, _ r _ T I ^ • T ji T_ : J ^ ._ ^ ..j. ork ^ ..r . j. _ _i _ 

1 I i\/f-»rri I >n f-» i v iii>is:s: i m i if • i f-" 1 1 : ni ti/ i i iiu" nun ri e»r«s: Mri-» rirmi^*ri fin 

the covemlate with usinff a robotic arraver robot conventionally used for riroduction of 

k7 «.MJ1.A^«\AA VJ, iC^- \^JI.AJ.J^VAAt~«XV/AJ.V«-X .JU^X -HA V XXAXWX WVWkXCi-J^ k>« X XXV/ VV/XAI.VX ' VWXXVVp/X VXX U «>CiXX V ^p/ YV WV/XX CV\,X| tXV/Nv'XXt. 

binding partners in the same row is approximately 1 00 p-m (rows run along the longitudinal 
20 axis of each channel segment when the coverplate is sealed over the channel. The center- 
to-center distance between adjacent bindmg partners in the same column is approximately 

—T\J\J IL.4<XXX I V^WXLXXXXXXO C4.X W I^WX WXXV.LXW UiXLlX K,\J LXXV^ X \J VV O I . X XXXO CXL^L/XVJClVyXX XXCLO LXll^ £XWX V CXXXLClbl^^ 4.XXCLL 
« V XX - ^ XX . .. 

Pix"! vitlTi O" "i^mP.! Iti'lf'si P.fiM tMlMi fri~np'n1* fMP: P.M T^l M in r \/«fiTr5H\/ >l 11 jh I^VQI « Qf rMtpi. Or \/ 11 C5l rl O P'ViQflrlO MrrMx/" 

tt—lm^ ^I^AXUXXXXWA WV>«XA X M-kJ %>•• AA A Vrl-A »>A A W t^AAAAWI_r • 



v-.a|Jixicixjr-a.iiay v^vjax iiy uiiuiZiauOil <iSSciy lo Cariicv-* OUT aS u.eS\./iiiJCU. 

previously for array CGH. Briefly, genomic DNA from a test source is labeled by nick 

iculSlciLiuxi wxtxx xiu^xeaoCxU \.i^^x Jr, oXvw rcierenLic g,cinjmi^ x-^in^ is leiDeic;u uj' iliCK 

lrX«^XXk^XMVXVyXX VVXWXX X V'^VVI.kJ X-W^*- ^N.^ X X • X AAW XU.l^V^XV/VI- J_^X >iZ XO UX^ XXXXn^^d. VVXi'XX V/VS^V^Oh? lr<.XXXiXL/V/XV./VX 

formamide, 10% dextran sulfate, 2X SSC, 2% sodium dodecyl sulfate (SDS) and 100 mg 

aTiTvT a '~P1 T"\"N.T A ^ ^-4-. J -^4. ^A°/^T J a j i x1 . l a1 ^'11 ^1 _1 _x 
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3 / 'CJ. Alter liydridizatioii, the coverplate 



1 1* r\ t\ / * t ^-"^v 

^ ... ... 



UU^* UjL X / « ttU I ^ CtliVJ. WXX^^ XXX VJ . 1 J V 1 i'^l I ILLI I.I I I I I 1 1 II I II I ?1 I I II I I I f^.l \A/ I I I I I I I "/n I M f £4.1 I I 1 |— t !\ HI 

room temperature. Cireen/red fluorescence ratios are measured using an ACAS 570, 

wwxxi.%Jocix. c»v^CLXxxxxxx2:i-icLn\^i V r^Ld 1 1 . 

^ - - -- — ^ 



cjanillarv-Based Array ElectroTiS^^^''"*^^^*'* h vhrirSiir.r,fift-n Sx/tft^-m 

^ .i T . J. ' . /^ 1 • 1 * ,1 1 • />. .• •« 

r< I-* I f-*!"!"! n i T HHTlll^/* Q rtf^^Tiroe^ l-^Ot/l-KYrr Tl-^/ai l"\Cl<rf«/^ /n,/^.M-t-« rvTi»-<-»'**l <H<=»ri>-«-*«^ l-N./-^^ 

^■v.><AWX jkXJLX>^ VV-» * AC^MA ^ n C4- V^tW V XVS> XXCLVXXXt:! LXXW C/CI.L3XO \^WXXXX IXi <:i.LI WX 1 LXV^i.'^^l llilZ;t.l III 

A^j\.CLii iiJivz, f I irark I I L.Li^ I t=i I <n.Lv I i I liiiiiiiiivj I i?i i 1 1 iir.i ."s "#11 ■ I II 1 1 1 ■ t-*.i I III >i y -f 1 1 mf-*ri s:i r )7~iH I irtim^\/ rin i4 

— ^ — • — ■ • ) w—— w» w - A-kA ■ «>*-XX.XA VAXI>rjL\^XXM-X *>W,XV«>^ V/X-A. W 

^AMk^kj V %.'XJMX*^V>/ ^ WAX *.VJM WJL I.Xi.(/U.XXV«XXX' k/XU.i.XXX(.l-XXX WX W V/ kX W VXWO X XXV^ W>Xl^ V l-.i- ^-'^V'O S^'J-O 

10 underlie a column of different binding partner locations in the 2-dimensional array. Each 
column of different bindine nartner locations has a lone axis that is creneral iv 

•-'X - ^ ^ 

perpendicular to the longitudinal axis of each straight segment of the channel 904. To 
t)rotect the nucleic acids from electrolvsis r/roducts formed at the electrodes, the coverrilate 

X''_ _ . ' . .I .J*.- _ - _ .1. . J » . J • . t »j1 , • ■< • 1 

O L^x juw«.w xxxvx vt-NAXXXf-, bxxx/' vv^xxv-t- vt-wvxxx^ ^ kX X h-' i-J 1 MX W VWb4-i'>>>V4- VVXi.XX C*. 1^ WXXXXWC<.l>X\_/XX XCI> V V/X ^ V^XXXI^X XOWU WX 

— ' X ' X af X 

I *V J Vi /- i-v I T r ✓-v 7- I <-» r^n •*.'*/~\. ntrx n i^ I -»^»» /-t-i-^ i i-i4--».»y-»i^ + -r r .< «'s -^-^^ -t -« 4--. •. .^yv ' I ' l-« ^ -% -% ^ \ ^ ^ ^ ^ « ^ ^ L«..i ^ ^ ...^ ^-«- ^ . — . » 

*^XV Ujr XX».AXWtJX.fcj>i'V*. VYXl,xx W «^XWVXXX V4.VkV«-VXXVVI. K.\J V^XXV VXXV*, V-/XXN/V/ LXXV l»^XXXVi>XXX^ ^CUL. I.AXV'X MJL VI.V/j[»/ V/L>X I.WV4. 

on the permeation layer, avidin/biotin binding affixes the nucleic acids, forming binding 
partner elements. 

In use 9i nf^^itive 13^^ i'*otf=^n+ial i*^ j^nnlipirl to Qncc'=><2<2i^'<=* p\f^n\Tc\Ap^ Qti">»^<? 
20 along the channel to attract negatively charged target nucleic acids to each successive 

rlirififlitj tiMf I vif^f* fliriMU" irie* * i i nfx/ iTi'f^C;F»ll rill fr TM'rtri^r tTnr*if-»lf* 5^r»i/no t/^ /=»c<r»n riilf^iF»ir» c»r»in 

•^XXXW»XXX^ bXXWX Wl^xwxx^ krXX^,' VB'I^J^XXXb^X ^ ^ ^X WXXi'XXX^ kMX^Vl' XXVt-WXWXW M<X^X\^kJ lr\_/ ^kVWXX XAU-WXWXV/ UWXS^ 

_ ^ _ _ 1 ^1. • _ 1_ J.1 .^^ J. _ J.1 . J 1 • 1 • J * ,1 ♦ J • r-N 

mmf-»'rini \A/mf.ii iiif-^fi r i '»\/f-»«s: i i'if-» nf^vr r\m/'nn*T ^r\^A^rvl'^ f^v m t!r-\r mi e/^ ti'\ r> tA/^o-i i ii 

XXXVI' WX XV«-X, TTAXXVXX t-XAOii'XX XXXW T W kXXW XXVtTV.i' V/XXXVI'XXX^ J^WX bXXVX XXX X >>/lk^J^V/XXlJV VXJLV/ ^VOXVX V V JL-^ 

uu, +1*^ : 3 , 1 4.: ^„ 

jjutciiLiai cii iLo ciD^)*j^-'xa-ni>*.i ^xcjv^lxuuc?. x'xcicxaui)', uic puLcxxiiai X5 xcvciscu Sicvciax iiiiieS ai 

wMv^xx v/xwvi,x vyv«.v/ vv/ xxxxxv kxxv ^x v«^v/ UnLxv*. x,\j vXv/xxxxv/ Clxx \,/xs«/\^uxXv/ o vx xxx^Vi^xxw vjx xxjr l/xxu.x^ci.lxv/xx* 
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/^r A XT* /rtn 



What is claimed is: 



1A fvo o+T^ /~\ rt-p /-i -.-» ^ -™ ^. ^ ^ ^ «^ ^ — — -C „ 4— ■ — X I I : . _ _ 

, 11XC1.11UU Ui t^-Lt:-! cijljI.i I I V i i it-: i ii t-;.^!— .i ii iii yt i i rxi iJ-iiAJt-^i MriMi\/if-» in n 



>i>n 1 1 1 1 1 s:>4ifi I ri I-* I I if 1 r *j"4TrmTi I r' 



ijiiiviiiiii^^ ?i I '.i 1^ ■ 1 1 iir: i >i i i i x f.i i i i it—.t i r i m ii 



X 1- • T. - _ 

rv:i mnrnncT 



in 



(b) transporting said sample tliruugh stiid. channel to said first 



partner, wherein a first bolus or bubble of a fluid that is unmiscible with said sample 



- - : i_ 1 ' aA^ * J 1 _ n !_1 1. .1 ■ x - _ _ 

1 1 1 1 1 1 1 1 s:i - 1 [ 1 1 1-^ VA/ 1 I M 's:>ll^l vci^rrinif-* i i 1 1 i ^ ixa/s: vjMiri w i-iTn n i f-» /iiiTTntr i ■r!;:in vnr ^v^• 



u aiiojjux tiii^ ::raiv.i csaiiipic uc_yuxiu ibaiu xii;bi uxiiuxii^ paiLiici, 



.1 

— i-vJ. 



1 5 said first binding partner. 



IX ;^ 1 I i>i 1 1 i ftri iiiiiiit-rii iri 



xiiti xiAVxuxuu \j3l v/iaiiix wild em Saiu W'Xiaixix^x xa iixuxu.t;u. m a 



7 11 



.. i xs-i 11 iv^Li JLWLJ^ \jx. WXdlAXi -> VYXXCXCiiX ^<X.i.KX jJWX^XXiVi'XlW iXXdC^. 



-nnl \/rf i rin p>tT-i\/l <ai 1 r»Y n n p! 



lumenal surface. 



•4 •« 



ine nietnoa or ciann wnerem saicl cnannei nas a nyaropJtiobic 



o. 



T'l jiir*i"t -I • •-fi 11 .» 1 

XJLV/ JtXJ.W'bXXWW. \JX. ^XCIXXXX X.. VVXXWXWIXI rt^lUL ^XXCUXXXWX XXCXO C4. WX UDiZ) ~k3 WV l-L\^XXUX 



25 dmmeter of abuut 100 um or leiiS. 



7. 



1 he method of claim 2, wherein a cover element overlies and seals 



said channel and has a. fii'st surface facing the channel lumen. 
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8. 



TItc mctliod of cl^ini 7^ \vliGrdii Suixu- cover dwUicxix is rsixiov3,l3i^^ 



y 



J.1 3 — JL' -I — -.. 



i lie mcliiuu ui cifcum / , wnerem saia iirst sunace oi saia cover 



element is hydrophilic. 



1 f\ 
1 i I 



*~r>i_ _ -1 1^ _1 _ _ 1 _ 



1 1 . The method of claim 1 , additionally comprising detecting the 



said channel has affixed therein a second bindins nartner for said 



1 n 



^r:i'.iiiiii i^^ii.;!— .1 Mri>^ivit-^ \a/ i it-ri t-^ 1 1 i x^'iiii xm'.iiiiii iiiikiiiiv^ i i^i i i i it-; r t.N i i i x m i ytt >\ k it '.m i 1 1 1 1 i iiiviiik 

W W ^»#^**<Jmk«^JU J 1^ ^ T ^ A 9-^ -^W- V*^ -^^^ J*-* Jk W*- A »■ " " " ____ ___ 



XX\_/J.XX LJ.J.CLL L>CLX\^ J.XX O L J.XX\^Xi.X£;l LXXWX <. 



tjaid aainplc auditiunally tranj:>purLed thruuKlj. s<iid chamicl to ;sa.iu 



S«^\^\jix^.i uiixuiix^ paxux&x uxx^^x^x C'UxxuxLxvjixxis vvxxtixtixxx Dti^^v^xx^^i toxgj^w't cuiaijLv^ pn^ovp-xxt ixx ^axu 



samnle binds to said second binding partner, and wherein said first bolus or bubble 
1 5 precedes said sample during transport to said second binding partner and said second bolus 



mle duri 



snort to said second binding nartner: 



TJi i_ ^ L 3 1 3 'J XI ---J. 1 , 1 i_ J J I ^ 

*jMi/i vjurriMiJ-^ I v; i rn r i s: rir i ri i rn-^v/f*nii vmiii iiixi >-ii ii i >*t-*;i :* i i ii i iiiiifiiiiij 

, ----- ^ V^iA. Ai^^^^ X W W^XXW^^^ Xi^^ ^>*> V^W^ Vf'XXW^ U/^VX^^ AAA Ih^ lii AAW*- ^-y AAA-W^AAA.J»^ 



1 fin I 1.1 ic:;i .'^ . /aim. 

_^ y 



J 1 



_ 1 Ji j-_ :_i 



7f) hinrlina nflrtner is rletf=^r.tp.ri 



12. The method of claim 1 1, wherein said channel has at least about 100 



difierent bmclmg partners attixeci tlierem at distmct locations, 



1 



nr>i 



^ _ 1 _ 







ine meuioQ or ciaim i, wnerem saia immiscioie uuius tire j^tib 



bubbles. 



J 



1 yi 
I ^ 

JL. • » 



£7" 1 







I rii-J iTiH'irif'vfi i\\ i'l^Hiiri i -s \xrn*3T'f-»Tn « ntrn iii iiim^i (wiiiimiiiiiiij Sill 1 1 



laxgiwt cxxicii V j,\_;xxixD ucivYC-cxi a ^ai» utiuuiv^ o-ixu. cl xuxxxt^xxax cstujuciww vjx oo-iu- vulciiiix^^Aj oo-xu. i.ijixx 

l^onYifT tarA/'Mi^^ 1 iim rlTirvi/^ i<=kt?o 

L/WXXX^ A. ^VJLXX VXXXV/Jk,V XVtJkJ* 



4 
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^ 1 -t f •« • 1 • * • ^ ^ — — ^ 

and said first surface of said cover element, said film being about 1 |,im thick or less. 

1 6. The method of claim 1 , wherein said sample is divided into at least 
two seaments, said seements beiiis seoarated bv a bolus or bubble of a fluid that is 

iTTi vn 1 s AT h I R \X/"i i" h s >i 1 rl m ti I 

17. The method of claim 1, v/herein a buffer solution follows said 

18. The method of claim 17 wherein said buffer solution is divided into 

a.! i r-.M XI I \A/i 1 s;r^,\j i 1 1 m 1 1 n y<yi ii i vir^sj 1 1 1 1— .i 1 1 x i ir*. 1 1 i w >ir^ ri^iiMimi iiv yi lutiiix iii iiiiiiiiit— . iii yt iiiiki iii;^f i>i 

• • *tt •■1 •It 1 . • 

ly, iiic ixicuiuu Ui. uimiii i, wlieieiii saiu scuiijjic is uonspuiicu ujjluu^ix 

said channel at a velocity of at least about 1 mm/second. 

jL-KJ . X lie XXXCLXXUCl CJX L^'XttXXXX X, WXXOXCXXX XXU-XU XS tX <XXXS^dX tC<i.4. Xli XCSJ-IUXX-SC LLI 

21. The method of claim 1 , wherein said fluid is transported by 
electrophoretic force. 

^jL^ X XXC XXXC-LXXULl *JX L/XiU.XXXX X, WXXC-XC-XXX S£^XLt UXXXLXXXX^ Jj£XX IXXQX idC^^'LGiX 

JULWXXX LXXW ^XWUJp VVjFXXOXO LXXXg^ WX <;tXX CiXXbXt^WVI-jr , CV UfXXXU.XXX^ l^rx W kVi/XXXj MaXVl U XXV4-VX^XW C4.V/XVi.. 

23 . The method of claim 1 , wherein said first target analyte is labeled. 

r> A »-m ,^ 1 1 • TJT-C- 1_.aL_-_1_1 1 1 

JtU« I. X 1.J.W XXX V ^XXVaf V4- J- WXVVXXXX ^-^ ■) r V XXWX WXXX kJV*.4-X^ X.XX 1.J b Vk-V-*- >--, W ^ fcaV-»- J-^-*-«- 7 " w ^«.««^ wxv^^- 

-» -a -a la% I -a a— ^ la^ •4- a— » la^ /— a a*-^ -M -a -a<« a^Sf- I a^ la^ a 1 

WXUX <X XX^XXL-fclUiSUX UXXX^ XitUCX. 

2d . 1 he mexnoa 01 ciaim zd, wnerem: 

im^c;L mxcix}' ut>xxvcu. ixuxxx ai xcaau i wvj uxxxc^x^xxi 2>uui-»^*^>^ ".i v 

[JiwOVXlL Axx oc4-xvi> \j^\^xi.x\j x.\u v/x uxw i.xctJi.Xk:jwv/X IC'LI. LXXX v/ vi-ix^xx >j«axv4. wXldXlXXv/X XXX w. laa/xvfXM-xxw y v/x i3V>'L.;ci.l.C(tW 

.a - . M ^^^_a^.^^a^a.^ 

... aaa .a A ^a 1 a-M ^ •«# v la^ a t. .aa. a-^ ^ ^aa ^ aw ^ a a. , » aaa^aaa^l^ w i~ aa. a-a .Xa.a.a a-w .a aa aa. ^a. a"^ la^ a-^ ^ a. >a -a .a .a a^ a-a aaaa a a. } a-w I aa a^a I a-1 w X> la^ a^ a •J ^ .Xa^-'a-a. a*^ <ft<^ *f* I I * 

ytiiixpxc^j, wxicxuiii liUK^i a-iitixyiuis ixuxxx i;?auxx t»uiuvc tixc xauuxcu wxux '<x uxixcxc?xxl xaucxj, 

j~ A 

_ /I . . 
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.1 • .-• • 



said detecting comprises detecting the signals from labeled target 



said metiiod additionally comprises comparing the intensities of any 



Slicmai nmdnni=»rl f*nn!i riif'fi=irp.nt InH^l af p^apIi rlifT*=»r<=»nt KinHina r\arfr\i^r lrir»Qtir\Ti 

/-s y mi .-ltr»t*'</-\i ♦ 'I t ■» -«-« 

/i~,KJ . X JLX^ WX VXLXXXXX 1. \J y VV XX^X VyXXX OCLAVO. V/W V WX WXWXXXV^XXL XiD U-IlCtV-zC-LJl WM- 

X^-^ - — «1 1 -i..- „li ^* Cr -t.1 ^ X' Xt: J. 1 . I- _ 1 _ . .1. - 

iiiiiii ><;>iifi I '.I 1 1 1 I ill MtifivA/ I it-^n-«i I f II I 111 I I if-» 1 1 r<-»*s:i-*f 1* fii urix/ tir>^i i>-ir*jf-».i nrivii\/if-» n/iiin^i iii 

'V^AAA WAA«.^«,«^«.'VX V»XXW Tf ^•■X/ V W trX WXA 'V^ .A, VXXV J^XWI^/VXXW V>»XX^ Jk.X«, 1^ V A. jt^-^-W V 1»MbXV«X^ V/ V»XX>»» \t\^ 



saia tirst hinainj? partner. 

~ • c? x 



10 21. A method of detecting the presence of a tirst target analyte in a 

sample, said method comprising: 



/■ . \ _ • _T _ _ 

\ 4.t> / I^X W V XVi-XXX^ • 



/I ."SI n irsi 1 <^ I C^. 



Ct W/XXU.XXXXV'X XXX UU OCLXXd^WW k^UXVJ. OUt-L/OUU-bV^^ 



1 c 



cover element having a first surface facing the channel lumen; and 

c\ fit-ef ViirirlinfT rkar^-nt^-r friT' QfliH firct farap>i- flnalv+'^ a-ffivf^rl to 

X.XX k L./XXXV^XXX^ MMX MXWX XVX kjw4- ■!-'»-<- XxXkjl' bMX ^ W M^X«ri>xJr W V«-^-»-A^>, WV* 

tlSClid ±11 2> Utl l^Ci'C' 5 

/'IN . 1 ,1 1 _1» _* ir" .j 

J L4.XXLlj^V^X UXXX^ k7U.X<wV OMXXXJ^X W kXXX \^ M^XX tJU-XVI- VXXWXXXXWX kJM-XV«. JL.XX »J l> 

'^fX 1— - — i-! .-J — -t-i xlS J, J . — x_ u. J ^^....^.^1.^ 1^1^-^^^ 4-^ 4~^^^-t. V^Z^^Z^-.^ 

iiiiifiiiii.j 1 I I I ii-ff ' s:f 1 iii^ii tirvi iwiv.ft-*.i ;^ I i>-i I V I {-*. i irt-rvf.i 1 1 iii x>-i 1 1 i .x^i 1 1 1 1 1 1 r^. iiiiiii>i lit >i?niii iii>ii iiiikiiiim 



(c) transporting said sample beyond said tirst binding partner; 



— 1 



* n 1 

ifiliU. Xii:>L UiliUlll^ {JOiLliCi . 



detecting the presence of any first target analyte bound to 



yx 1 IIP* i-n^->iniifi fii i»iMim y / \A/nf^T'*-»iTi sjmi/i #'nMriii*-».i ix iiitiiiii-^ii iii >t 



puiyiAicii^ iiiatenai. 



nni 
• X 



he method of claim 28, wherein said polymeric material is a 



polydimethylsiioxane* 
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30. 



«' X 



1 1 

X UiXXX^XXCtX i3 UX XCLV^^ . 



31. 



T^l . 1 _t-.* O'T ^1. 



Jl _ 1 



1 -I 



liic iiicuiuu ui uifciim wnerem saia cnannei nas a cross-secnonai 



diameter of about 100 jLim or less. 



^oX-t.^ ^1 3 X_ * J 1 L. £. _ 

ill! >^^ <t-ri I ii> s:>i w i s:i i nv: i I'^-i i f-» 



33. The metliod of claim 27, wherein said first surface of said cover 
element is hydropliilic. 



^ A 

-4 /I 



_ Ji A. _ _^ - 



1 _ . 



prcticiice Ui a aecona targe l aaaiyie m a sarnpie, wncrcm 



a scL^uiiLi. uiiiuiii^ paiiiid J-Ui a £>c;^uiiu tai^ct oiiaij^ue IS aixi^cu lu 



1 r- 



saiQ iirsT suriace oi saia cover eiemeni ai a locaxion aisimci irom max oi saia nrsx Dinamg 
partner; 

• ■1 I" -If.* -t-t. .1,1 -» .-f-t 1 . •■« 

l)CIXV.L OCtXXXL/X^ J.1:) CL\aV.Li.LXWXl£XlX Y LX CLLXO U WX L^\^ tXXX^LXS^XX OCLXU. WXXUXXXX^X \.VJ C^CLLKA. 



second binding partner xuider conditions wherein second target analyte present in said 



^ r_ CJ J- 5 



1 1 



1 r* 



11* 1 



saia sample is xransDoriea oevona saia nrsx ana secona Diname 



partners; and 



the Dresence of anv second tareet analvte bound to said second 



binding partner is detected. 



J 1 



n 1 



ine mexnoa oi ciaim j^. v/x^erein ax leasx aooux luu aiiierenx 



biiidiiii^ partners arc aixixecl to distmct locations ot said tirst suirtace ol said cover elciiieut. 

36. The method of claim 27, wherein said sample is transported throxigh 

said r'-Vi^tTlMtrl >i "x/P:! firtTtV of at IsaSt fiViPiTit 1 TTli rTi / QH'r'ril'i/^ 



JL XXW XXXWVAAV/VX V/X, VX(.4.XXXX JL4 I ^ VV XXVX WXXX XX VM.V*. Xk/ vx vvi.X)s7J^WX WVX. XAX X Vijj^V/XXOV/ UV/ 



The method of claim 27, wherein said fluid is transported b 



: I r*.t ; I I 1 II 1 1 I ( 1 1 r'. I 1 1 1 1 i ri ".f. 
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39. The method of claim 27, wherein said binding partner is selected 



41 . The method of claim 57, wherein said j&rst tarset analvte is labeled 



^ wiui <x li^iit-ausui um^ lauei. 



j^xvOvxxb jlXx kJMxvi. oulxxj^xw v/x ui. i4XXijjp\Jx lxxlv/i.4.^xx ocxxvt. v./lxuxjLLXV'X xxi CL J. LU. cixx. Ljr wx kSVyJpCLX cLl^ 

samples, wherein target analytes firom each source are labeled with a different label; 

a- wii4ra.ii.l}f Oi v.uijLv?rcni, UliitiJu^ iyaitxit/ii> cijlC' aijulAvCCi tvj uxouiiwi 



_ _ * -1 JT" L _ _ _ Jj" "1 ^ 



smu uctcL^Liii^ LiUiiijJiiscs uctciwLiii^ Lilc ;>>i^iiax;::> xiuxix xaucxcu lcu^cl 



UXXIXXjr i.WL> LyvyUJLX^ I.V/ VCVVXX V^'XXXVXlh^XXC t^xxxvxxxx^ jpci-x lxx^x , uxxvx. 



Sioiu ilictliud a-dditiuufciliy cumprises comparing the intensities of any 
15 signal produced by eacn aiiierent iabei at eacn amerent bmamg partner. 

/I O T"'!- y^ ^ -J ^X: ^\ ,,,1 I i -J ^1 ^ 4- 1^ I 1 

H* ") I I it^ I 1 1 f.i I II II I 111 I'.iMifii / i \A/ 1 it-^.i t-^ 1 1 1 v^Mtii t:ii\/t-:i r*. If. 1 1 If. 1 1 1 isi I 11 1 vf >i I !-■.( I 

-1. ••■< -«..• /-».-« . -4 . ■« -« . 

said first binding partner. 



20 sample, said device comprising 



V«r X^XXWJLJUL4.V/x U- ^*-XX.U.VW V/J. kJMXV*- l>X U-bV, 

a 'L.uvc^i c^i^xxxcxii ixxat uvcxxxci* axxu sctiis s<aiu ^.^iicuixic^x. stiiu uuvcx 



element having a first surface facmg the channel lumen; and 



25 a tirst binding partner for said fiist target analyte affixed to said first 
surface, 

A c "IPI J ..I J? „ 1 _ • A A .1 I * .1 1 _ . 1 : i J „ Ji • ^ 

CI. ■» { I If. iif x/ii'.f. Ill I'lMirn iA.iJL ii-M'f I 1 1 VMi/i f^nwTirif^i i vc rriiiifif^/i in n 
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• X xxv* V JL\^\i^ w J. J. J.X I vv xxv/x WJ.J.X ucxj.^ u v>a y Axxwx j.^ xxxci.i.^xxc4.x xo ex 



LJ\J1^ M-l .1 _l '-11^ Xt5ii*_'^Clll^i 



47. The devioc of claim 44, wherein said channel has a hvdroDhobic 



lumenal surface. 



C /I O T'l^ _J : _J7_l^- yl/l ^1 » 'l.l 11 1 

• X XXW W».<w T AWW wj.k^xxxx I I, rvxxWX^XXX VJC^XVX ^XXV«.XXXXV/X XXUCU bt. VX VUkJ'OV^ UX^^XXCtX 



ciiaixieter less tlitiii abuut 100 uiu or lesi>. 



49. ihe device ot claim 44, wherein said cover element is removably 
attached to said substrate. 



1 r\ _ 1 - 



iu Clement is nyaropniiic. 

_ . _ . 1 J J 1 J * r»p* __".i.f~ .J r» i^ 'i 1 j j _i^ j' 

vf=»f»r^nn Tcn'rr<=»T cinciiTrrf* tc? ^TTi^f^ri rr^ Tivcr cjnvTi^ r»f=» r^T tJtn/n r»/^\/f^'r f-» i f-»"n r i-i r n ir^r'nn/^n 

uwwvxxvi- bMx^w Mxxc^xjr tv/ XhJ bi-xxx^vwwt- t w t^vi'Xvi. XXX u>v kjwtxxi^ww \-/x kju^xvi- vv^ t vx vxwxxx^xxv t-^b m xw wk^-i^xv^xx 

UlSILlllUL liUiii ILLiXl UJL HiXiU. ilibL UlliUiU^ paiUiCi, 

w*^. X xx^ r xvv vix. vxmxxxx x ^ vyxxwx\>/xxx «.«'I<< xw^^k^v M-L^wvi-v xvrvr mxjlj.wx v/xxL L^xxxxaxxx^ 

15 partners are affixed to distinct locations of said first surface of said cover element. 

/r nr>i i •__ /i/i T . • ._»_ii_t._jt r_ 

w' • XXXV Vt-W r X W WX WXC«.XXXX l • V V XXX/X WXXX kJVt-XW- *w> XXXV»XXX^ ^Wt^ VXXVX XL^ W> WXWW kWV*- 

x^ -«^^«^ '4' K <^ ^ -A 4* ^» -*«^ -i*^ x^ V IP -# xj -« 'Af^^.* -4- •« -m-^ ^ I ^^•« x^ x^ 1 y*J 

XI Will lllQ ^1L.>LI|J ^'Wllk^lS till^ UX cm £liiLiL*L-*dJ' j d UillUUl^ jJliJlC'lll^ tliiU. <X iitlWiGiU £X^'lLi« 

54. The device of claim 44, wherein said channel defines a serpentine 

r»at h . 
1 



rr jr nni . _ _i : _x'_i_'.__ r- a i _ i -jL'ji • jnc x i.: — 

^ «^ • XXXV V-hW IT X W V>X VX^XXXX ^ <q T T XXWX VXXX V» |_/X V»X VfcXXb f V^ 'W^XX.XWX VXXV t^XXX^pt-XXXj^^ 



ft ■< 



pjXriiiCi»5 €11^ ClXXl^C^Lt t\J ^tl^LlllW'L- XUW.^£ItiUll^ KJX. oCllW 1X1 s^t ^UiXXClV.'^ KJ± ^CL±KJL WUVC^l ^IC^XXi&lXt, ±L/1XX1XXX^ 

a two-dimensional array of different binding partners. 



56. The device of claim 44, additionally comprising an electrode 

vvxxvxvi./ r M Vv/xt«A^w vvxxx c/v u-i^i^xxv/vx vv/ i.xxv vxvv/h.x v/ v«.v xxxvi-ct-wv i^x v4.xxkH> iwTV/x V vyx i>jc«-xVi,i. xxxkju <*MX f;;^s,./ b 



y ^iii^iivir'. itiwriiii tii i^\/\jyi\f iriiiii >^/^iii iii>si iiiiiiijiim iiwiirim 
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57. I he device of claim 56, wherein said electrode is attached to 



i.i.XOl< OLilJLClWV/ tJUJ.«^ \^\J V \^XK/Xli.\^lJLLf (A. lJ\^XXX±^Ltl.l\JJLX XCL\ S^L WVWiiiWO OO-IVJ- WXt« W l-l MU^j diid i^CtXCi Xkl. S t 

1 

biiiuing partner is attached to said permeation laj'er. 



35. me aevice oi ciaim do, aaaitionally comprising a plurality ot 
electrodes attached to said cover element whereby a voltage can be allied to each 



electrode to induce transport of a target analyte toward or away from a binding partner. 



i '1 ^ : 



1^ 



iiic ucvluc ui uifciiiiA jo» wucrcui cfcicu ciccLruuc uxiueriies mure man 



VJ.ixi VAViiL UJ^i-ivJJ.xjL^ J^ail-XlV^i. Hu»V^ai-AUJLX. 

60. The device of claim 59, wherein each electrode imderlies a row of 

Wl-iiXWi 'te'Xit L.'XJLXViiJlA^ Jw-'CIX liXC-X XWW^ClliWXXD XXi DCliCl L yy VJ'~U.XXXiCiXv>XUXXCXX CLkLCXy <Xi.lK.l WiidQiii CtiW'ii iUW XXi^vi 
•A IrMTfT civTO xlTfaT TO iTf^ryf^t*c\\]\/ i-\fav-r\/:in/ni /^n I c» V t/^ t1-»<:^ rlivf^r'TA r\Y\ r\'f'riiMr] -fi r\^.nT T^■^^fr\Tt rrVi 001/-1 

*^ XWXX^ M/VXLJ bXXia.l' a.LJ ^\^J.X^X jr J_/ V/XXVt.XW CI.XW4-X \,X±\^ VI-XX VXV^XX ^^JL XXV^XVX XXW VV LXXXV/U-^XX OCI.J.V.L 



O 



~ J.XXVJ-U.\./J^X^ VX\./WbXVJJpXXV^J.OLXV^ XXW VV LXXX U^XX OCIXVL WXXCLXXXXV^X. 



KJl. 



ucVil;c J.O1 ucLcCtiiig iiic presence ul ix iliSt target tuiaiytc in a 



sample, said device comprising 



_ _1 1 J-X":^ ] 1 - _i _1 11. 

M C'MHrillJ-»l * 1 t ! I lf-*t I ri\/ H f ' I'lMTlTlf-*! \A/:'I i I • 
w wxx«i«xxxxwx M'Wx.xxxwv^ 7 wxxwi'XXXX'WX ttv^-xx^ 



a xxxtixxxuwx pxyj v^v-zLxxi^ xxxtvj ixxc^ ^-'Xxaxxxxt^x xvuxx«^xx, axxu. 



1 r- 



a iirsi Dinaing partner lor saia iirsi xargei anaiyte aiiixea lo saia 



62. The device of claim 61, wherein said channel defined by a channel 



vvciii AO C4. v/cipxno-i^ i.uut>, cixxu ixxc^ xxxt>xxxu»N^x Xt> a xiuci liiseitcu ixxiu aaxLi K^<x[JiiiiXiy tuue. 



X XxW WW V XW WX WXMXXXX wx, rVXX^XVXXX kJMXWfc WXXbMXXXWX 



_1— _11 __. _ e.:_ ._1 

ncsc 5* r'T'i iw— vji^i ■iif»nj-i I 



U^ICU-XXV^LV/X. \JX 



d-uwu-t xuu |Xm Ox less. 



✓ /I 'T~'t_ X'„1 " "1 "I ' „_i. _ 1 t, /\ /\ ji » XTL*— .^_Xl * 

f iM. I I / 1 f-» \7 u 'f-* I » I ( '. I ^-1 ] 1 1 1 n 1 AX/n fj'Tf^iiT vii iP'ias:! :^n(iiii i i ii i r i i i i f^Tf-*i 1 1 r'Mririlriir 

V • • XXXV v-fcv » X w V a> -wxw***** vx, VYAXVXVXXX Wk' xvw^^v W*-* >w' V«- V x W V v*xx.juwju wxxv •w'xxxvxxxx^ 

i^jcxx Lxxwx i3 cxx\^ cxiiiw^LX \AJ MXOl-XXXW-'l- Ai'W'Cl-l-XWXX.O *-JX OCIXW. XXXC'XXXUCX. 

OD. xne aevice ui ciairn oi, wherein saia iirst omoing partner is aeiectea 
from the group consisting of an antibody, a binding protein, and a nucleic acid. 
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OO JlIIG dftVlCfi Ct't clfiHTl ^1 flrirll firing I itr r'r^mi-M'i crr-i rr cin fa7iar»fr'/-\r?«a 

1 1 jV* £>r»Ok o f 7/^1 rrd r*r%-p-\ T-Ma 4 +l-v ^ ^1 ^ +>-v -<-•'<« <^ i -• ^ ^ 4-...^^^^^..^^^ ^4^'^^.^^ ^-.^j. .j , 1. 

VVJ.X^X^Lj' V Ct VWXLCLZ^^ L^CLLX LJ \^ CLLJ I } t I \^\-L lA I l.lllZr O I I.I I f t. I ITi I.i) I I 1 1 I I 1 1 :,[r: I I /I I IX I li 1 1 I III X^^lll lll.'-sl l>il%Jt^.t 

anal>ae toward or away from said first binding partner. 

67. TTie device of claim 66, wherein said projecting member is an 
5 electrode, a permeation layer overlies said electrode, and said first binding partner is 
attached to said permeation layer. 



05. Jt\ meinoa oi proaucing an array oi Dinamg partners, comprising: 
introducing a bolus of a tiist binding partner into a channel; 
introducing a bolus or bubble of an immiscible fluid into said 
1 0 channel after said first bindine: partner: 



afte 



•1* * '11 

X kJU.XU XXXXXXXXlJ wxLyxvx a.xwxvi-* 



and second binding partners to a lumenal surface of said chaimel at distinct locations. 
1 5 70. The metliod of claim 68, wherein said channel is a loading tube with 

M XX r ^-i- w l-^-*"Lvy ^yxw xvaxxxwxxmx ui m-x ^wvwx.' cvxxv*- \./<k^wxx i^xxxvxxxx^ i^t^x uxxwx i^wxci-u v./xxwMi^tj u-xt^b-wv^. xxx vyxA<i 

+-* I I T r -m^-^ -v^ ♦ 



1 -I 



msermig saia loaamg moe mio an assay tuoe; 
transferring said first and second binding partners, separated by said 
20 bolus or bubble of immiscible fluid, into said assay tube; 

affixing said first and second binding partners to a lumenal surface 
of said assay tube at distinct locations; ajid 

"VX7iTlTrii-'a\A7i i-t rr ociiri lr\o/ninrr rnVvci -ft-i^wi oo-fz-i ooooa? TTiV\ni 

YY Xl,XXVI.X<a. VV XXXC UMXVI- XV/MV^XXXC^ kUC/V XXWXXX OC4,XU. CI.I30C4.Y VU-I^W. 



—\J\J— 
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